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•on leave of absence (2) 
To His Excellency, 
Sir: 
HONORABLE FREDERICK D. GARDNER, 
Governor of Missouri. 
The Federal Hatch Act establishing Agricultural Experiment 
Stations and approved March 2, 1887, provides that "It shall be the 
<luty of ·each of said stations annually, on or before the first day of 
February, to make to the Governor of the State or Territory in 
which it is located a full and detailed report of its operations, in-
dudjng a statement of receipts and expenditures, a copy of which 
report shall be sent to each of said stations, to the said Commissioner 
(now Secretary of Agriculture) and to the Secretary of the Treasury 
<Of the United States." 
In accordance with the provisions of this Act I am submitting 
herewith a report of the work and progress of the Agricultural Ex-
periment Station of the College of Agriculture of the University of 
Missouri for the year ended June 30, 1917. The aim of this re-
port is to give in condensed form a brief statement regarding each 
:important project coming under the administrative direction of this 
Division. The Agricultural Experiment Station has made real prog-
ress during the year. Many important projects have been completed 
while new projects involving investigations of nevv problems have 
been begun. 
Respectfully submitted, 
(3) 
F. B. MU1viFORD, 
Director. 
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How the Station Works 
F. B. MuMFORD 
The fundamental value of the investigatio~al work of the Agri-
cultural Experiment Station has never been more clearly in evidence 
than at the present time. The acute conditions in the United States 
as a result of the declaration of war ha,;e emphasized the suprerne 
importance of agricultural production. · 
. President ·wilson has said, "Upon ·the farmers of this country 
r.ests the fate of the war and the fate of the nation . . the su-
preme need of our nation and of the nations with which we are co-
operating is an abundance of supplies and especially of foodstuff.'' 
Fortunately for the country in this crisis the agricultural experi-
ment stations, as the result of nearly forty years of accurate, thoro 
investigation, have already throly demonstrated the most efficient 
methods of production for every important food crop and for every 
region of the nation. 
This information has been published in bulletin form and has 
been widely distributed thru all the important agencies of pub-
licity. 
The farmers themselves have been thoroly informed of the 
most efficient methods df production so that the demand for 
greater production can be met promptly and known methods dem-
onstrated by the Experiment Station may be promptly applied~ 
The Missouri E xperiment Station has made thruout its history 
a careful study of grain and livestock production and has investi-
gated and developed the best methods of production for the State. 
The demand upon the Station from farmers for its publications and 
for advice and help in the present war emergency as compared . 
with normal peace times has more than doubled. 
The Station is continuing this work but in addition is now so 
modifying certain phases of its investigational work that its results 
have a special application to farm practice during the war times. 
The following pages are written with a view to presenting a 
complet e report of the activities of the Experiment Station. The 
records show; that the work' oB the Station covers a wide field and 
has a more or less definite relation to every phase of ·the agricul-
tural industry. 
(5 ) 
• 
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ADDITIONS TO EQUIPMENT 
Additions were made to the equipment of the various research 
laboratories during the year. A Kober Nephelometer-colorimeter 
has been added to the research laboratory in dairy chemistry, which 
makes it possible to complete the nitrogen determinations in a 
much shorter time. Sprayers have been added to the equipment of 
the horticultural and entomological laboratories and important live-
stock purchases have been made. 
There is need for a new agricultural building. The rapid 
growth of the Agricultural Extension Service and other depart-
ments has greatly over-crowded the present building. Some of the 
recitation rooms have been withdrawn from use to accommodat~ the 
rapidly growing Extension Service and the work of some depart-
ments is handicapped by the lack of proper laboratory space. 
The Agricultural Library contains 16,204 volumes of books, re-
ports and 'bound bulletins, covering the investigational work of the 
agricultural workers in America and foreign countries. Six hundr·ed 
and sixty-four volumes were added to the library during the year. 
CHANGES IN THE STATION STAFF 
Following is a list of all new appointments and resignations for 
the year. 
NEW APPOINTMENTS 
W. A. Albrecht, A.B., B.S., M.S., Instructor in Soils. 
M. N. Beeler, B.J., H.S. in Agr., Agricultural Editor 
H. T. Bennett, B.S., M.S., Assistant in Agricultural Chemistry 
Oliver Bopp, Herdsman in Animal Husbandry 
C. G. Carpenter, B.S. in H., Assistant in Horticulture 
W. C. Etheridge, B.S. in Agr., M.S. in Agr., Ph.D., Professor of 
Farm Crops 
C. A Helm, B.S. in Agr., Assistant Professor of Farm Crops 
E. W. Lehmann, B.S. in E.E., E.E., B.S. in A. E., Associate Professor 
of Agricultural Engineering 
C. E. Mangels, B.S., in Agr., A.M., Instructor in Agricultural 
Chemistry 
Karl Marsh, Herdsman, Dairy Husbandry 
H. G. Newman, B.S. in Agr., Assistant in Veterinary Science 
A. F. Ridgeway, Assistant in Veterinary Science 
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W. S. Ritchie, B.S. in Agr., Assistant in Agricultural Chemistry 
C. W. Sheppard, B.S. in Agr., Assistant in Animal Husbandry 
B. E. Sive, B.Che., A.M., Assistant in Agricultural Chemistry 
J. B. Smith, B.S. in Agr., A.M., Assistant in Farm Crops 
*M.D. Wood, B.S. in Agr., Assistant in Animal Husbandry 
RESIGNATIONS 
H. T. Bennett, B.S., M.S., Assistant in Agricultural Chemistry 
F. L. Bentley, B.S. in Agr., Assistant in Animal Husbandry 
C. G. Carpenter, B.S. in H., Assistant in Horticulture 
H. I. Cohn, B.S. in Agr., Assistant in Soil Survey 
W. B. Combs, B.S. in Agr., A.M., Assistant in Dairy Husbandry 
A. R. Evans, B.S. in Agr., Instructor in Farm Crops 
J. S. Gardner, A.B ., B.S., Assistant in Horticulture 
C. B. Hutchison, B.S. in Agr. , M.S., Professor of Farm Crops 
7 
M. A. R. Kelley, B.S. in M.E., B.S. in A.E., Instructor in Agri-
cultural Engineering 
C. E. Mangels, B.S. in Agr., A.M., .Assistant in Agricultural 
Chemistry 
C. J. Pollock, Herdsman, Dairy Husbandry 
J. 0. Rankin, A.B., B.S.A., A.M., Agricultural Editor 
Arthur Rhys, Herdsman, Animal Husbandry 
C. W. Sheppard, B.S. in Agr., Assistant in Animal Husbandry 
W. E. Thrun, A.B., M.S., Ph.D., Assistant in Agricultural Chemis-
try 
DISTRIBUTION OF PUBLICATIONS THRU FREE MAIL-
ING LISTS 
Bulletins and circulars published by the Agricultural Experi-
ment Station are distributed free. Those who desire to receive the 
bulletins as they are issued may have their names placed on the free 
permanent mailing list. All publications are sent free upon request 
to those who desire them. The permanent list includes the Agricul-
tural Experiment Station officers and workers in the United States 
Department of Agriculture. There are 12,969 names on the Station 
mailing list, all of which are reached at different times by publi-
cations. 
Of all b'ulletins and circulars published, about two-thirds are 
sent to the people whose names are kept on these regular mailing 
*Temporary 
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lists. The others are sent out in response to individual requests frori1 
farmers of Missouri and other states. 
Names will be added to the mailing list upon application to the 
Dir·ector, Agricultural Experiment Station, Columbia, Missouri. 
The publications of the Agricultural Extension Service are dis-
tributed in the same manner as those of the Experiment Station. 
PUBLICATIONS 
During the year 1 new circular, 11 reprints of circulars, 5 new 
bulletins. 3 bulletin reprints and 3 research bulletins have been issued 
by the Experiment Station. In addition to thes~ 87 press bulletins 
were sent to the county papers of Missouri and the farm papers of 
the United States and 85 agricultural copy service bulletins con-
taining more technical or strictly news material went to the agricul-
tural papers only. All this press material went to the officials of the 
agricultural experiment stations and the United States Department 
of Agriculture. The Agricultural Extension Service published 13 
circulars, 2 project announcements and 5 poster bulletins. This 
branch of the College of Agriculture co-operated with the Experi-
ment Station in financing the issues of the press material previously 
mentioned. 
NEW CIRCULAR 
82. Protein Feeds for Laying Hens 
REPRINTS OI' CIRCULARS 
37. Variations in Cream Tests 
41. Directions for Testing Milk on 
the Farm 
44. Feeding for Milk Production 
47. Raising Calves on Skim·Milk 
53. The Seeding of Cowpeas 
57. Keeping Records of Dairy Cows 
64. Directions for Testing Cream 
67. How to Build a Gurler Silo 
68. Seeding of Meadows and Pas-
tures · 
71. Shock Corn for Silage 
76. Feeding for Egg Production 
NEW BULLETINS 
143. Variety Tests of Corn 
144. Self-feeders for Fattening Swine 
145. Inspection of ·Commercial Fer-
tilizers: 1916 
146. Agricultural Lime 
147. Work and Progress of the Agri-
cultural Experiment Station 
BULLETIN REPRINTS 
110. Forage Crop Rotations for Pork · 133. The Silo and Its Use 
Production 138. Farm Bee-Keeping 
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NEW RESEARCH BULLETINS 
25. Influence of Plane of Nutrition of 
the Cow Upon the Composition 
and Properties of Milk and But-
ter Fat. 
26. The Nutrients Required to De-
velop the Bovine Fetus 
27. The Effects of Feeding Cotton-
seed on Composition and Proper-
ties of Butter 
NEW EXTENSION CIRCULARS 
10. The Cold School Lunch 
11. Making Light Bread 
12. The Farm Kitchen 
13. Treatment of Common Parasites 
of Farm .Animals 
14. The Soil Saving Dam 
15. Control of Garden and Trucik 
•Crop Insects 
16. The House Fly and Its Control 
17. Control of Hog Cholera 
18. Exhibits and Contests for Boys' 
and Girls' Clubs 
19. The Homemakers' Club 
20. The Way to Grow Soybeans 
21. The Time of Planting Vegetables 
22. The Way to Grow and Use Sudan 
Grass 
REPRINTS OF EXTENSION CIRCULARS 
9. Canning in Glass by the Cola 10. The Cold School Lunch 
Pack Method (reprinted twice) 
NEW PROJECT ANNOUNCEMENTS 
9. Boys' and Girls' Clubs 10. Farmers' Wee!;:, January 1-5, 1917 
NEW POSTER BUI.LETINS 
2. Use Purebred Sires 
3. Seed Corn Selection 
4. Control Garden Insects 
5. Make Pork on Forage 
6. Increase the Nation's Food Sup-
ply 
PRESS BULLETINS 
205. A Scrub Sire Never Pays 
Shade Trees Should Not Be 
Butchered in Pruning 
206. Jnly Hints for Poultry Raisers 
Fresh Vegetables the Year 
Around 
207. A Raspberry Disease 
208. Take Care of Your Colts 
Peach Trees Cut Back Need 
Summer Pruning 
209. Keep Cows Well Fed 
Farm Records for "Safetv 
First" · 
210. F11tteniP<!: Foe-s 
Wheat for Hogs 
211; Feed Your Chickens Sour Milk 
212. A Better "Bee Cutting" 
Good Silage in Silos of All 
Materials. 
213. Kill the Hessian Fly and 
Grow More Wheat Too 
Swat the Hessian Fly 
214. Fruit Juices 
215. Wire Cuts and Other Wounds 
Profit-Sharing Kept the Boy on 
the Farm 
216. $2,500,000 Egg Loss 
To Make Apple Jelly "Jell' 
217. Cool Drinks for Hot Days 
218. Dry-Weather Orchard Hints 
Swat the Chigger · 
219. Swat the Fly 
Meet the Market Demands 
220. Mow Those Weeds 
Rye for Fall Pasture 
221. Can Now for Winter Use 
222. Road Dragging Time 
Plow Stubble Now 
223. Filling the Silo 
Pure Milk for Good Health 
224. Canning Peac)J.es 
Clean Up Your Garden 
225. Better Wheat Crop Next Year 
Swat the Mite 
County Agent's Work 
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226. Transplant in the Fall 
Rats in the Chicken Yard 
227. What About the Hessian Fly 
Healthy Hogs Resist Cholera 
228. Make Millions by Saving Seed 
Corn 
New C.?rn and Hog Cholera 
229. Profits Increased on the Farr.1 
230. What is a Good Sized Farm 
231. Fall Management of Bees 
Collar Galls 
232. Hessian Flies May Come Out 
Later This Year 
Early Pasture for Cows 
233. Making Light Bread 
The Cold School Lunch 
234. The Missouri Poultry House 
How to Prune Shade Tree3 
235. Chinch Bug may Do Great Dam· 
age in 1917 
236. Injurious Insect Pests of the 
Orchard and Garden Easily Kill· 
ed in Fall 
237. Leaf Hoppers Mistaken for 
Hessian Flies 
The Family Cow 
238. Proper Fe'eding Would Double 
Missouri's Egg Output 
'Cost of Farmers Mutwil Insur-
ance 
239. Taking Honey from the Hive 
240. New Wheat Pest Causes Much 
Damage 
241. Missouri Sheep Feeder Tells 
How Gains are Made 
242. Bees Must Be Protected to Sur-
vive tlie Winter in Good Con-
dition 
Dairy Cows Suffer from Lack of 
Shelter 
243. Making Concrete Posts on The 
Farm 
244. Fall-Plow the Garden 
Books for Farmers' Wives 
245. Thousands of Dollars Lost Thru 
Rusting Machinery . 
246. Rotation vs. Manure for Corn 
Top Dressing of Wheat Land 
247. Wormy Hogs are Neither Profi-
table Nor Healthy 
248. Profits from Sheep Affected by 
Winter Care 
249. Feeding the Dairy Cow in Win-
ter 
250. Plan Crop Rotations Now 
251. Omit the Dormant Spray Unless 
San Jose Scale is Present 
252. Home-Made Bread Best 
253. Quantity of Feed Important for 
Wintering Dairy Cows 
254. Missouri State Corn Show will 
be held During Farmers' Week 
255. Interesting Program in Agri-
cultural Engineering to be Given 
During Farmers' Week 
Three Factors are Essential for 
Profitable Production 
256. Soils and Crops Program Dur-
ing Farmers' Week Will Interest 
General Farmers 
Good Roads Day to be New 
Feature of Farmers' Week. 
257. Livestoc:k •Men Will Meet in 
Columbia During Farmers' Week 
Dairy Farmers to Have SIJectal 
Program Farmers' V>'eek 
258. Farm Accounts will Factlitat~ 
Borrowing under Farm Loan 
Act 
259. Seed Corn Testing Could Save 
Missouri Farmers Eleven Million 
Dollars This Year 
260. Sensible Service of Sensible. 
Meals Saves Labor for the 
Farm Wife 
261. High Price of Feed Makes Prob-
lem for Dairymen 
262. Many Missouri Farms Need 
Lime 
263. Bees Help Fruit Growers 
264. Poorly Arranged Kitchen Hin-
ders Farm Work 
City Has No Lure for Young-
sters with Interest on the Farm 
265. Spraying for Peach Leaf Curl 
Must be Done in Winter 
.Farm Inventory Shows Profit or 
Loss 
266. Let's Begin Fly Swatting Early 
Do You Use Your Agricultural 
College 
267. This May be What Your Hens 
Need 
Eight Egg Points 
268. Feeders Should Beware of In-
ferior Concentrated Feeding 
Stuffs 
Use Winter Layers for Breeding 
269. Corn Pest Controlled by Fall 
and Winter Plowing 
Chinch-Bugs are Waiting for 
Corn and Wheat Crops 
270. These Pruning Methods May Put 
Your Orchard ou a Paying Basis 
271. Which of These Farmers Are 
You 
Pruning and Spraying Made 
These Orchards Pay 
272. Insect Carriers of Human Dis-
eases 
273. Fumigation Protects Beans and 
Peas from Weevils 
Damage from Oats Smut Unnec-
essary 
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274. Hotbed Provides Early Veg€-
tables 
Clean Seed Makes Better Pota-
toes 
Typhoid Fly Facts 
275. These Suggestions Will Help-
in the Fly Campaign 
Garden Plan Saves Labor 
High Cost of Food Necessitates 
Judicious Management 
Soybean a Promising Crop for 
Missouri 
276. Catch the Fly Before She Lays 
Garden Reduces Living Expen· 
ses 
Orchard Will Respond to Spray-
ing 
Corn Makes Best Silage Crop 
277. Manure Pile Harbors Flies 
March Hints for Poultry Rais-
ers 
Some Garden Seeds Carry 
Disease 
278. Twenty-Five Cent Trap Catches 
Millions of Flies 
Here is A Farm Woman's Ward-
robe for $71.22 
279. Two Litter System Gains Favor 
These Bulletins Offer Sugges-
tions for the Fly Camuaign 
Pruning Only Remedy for Fire 
Blight 
Advertising Helps to Dispose of 
Surplus Honey 
280. Organize for Greater Food Pro-
duction 
His Winter Eggs Cost Eighteen 
Cents a Dozen 
281. Raise a War Crop of Corn 
War Emergency Demands Fer-
tilizers for Corn 
282. War Emergency Demands Good 
Seedbed for Corn 
Produce More Honey to Relieve 
the Sugar Scarcity 
Grow Navy Beans for a War 
Crop 
283. No Danger for Over-Production 
this Year 
Conserve and Increase the Meat 
Supply 
Use More Horses and Save Men 
Big Crop of Soybeans Needed 
College Issues Emergency 
Publications 
South American Interested in 
Ozarks 
Missouri Plan Best for Wartime 
Production 
New Agent to Butler County 
St. Louis Business Men Back 
College of Agriculture 
Telephone Companies Call 
Farmers to Meeting 
284. Government Should Protect 
Farmers With Price .Guarantee 
Farmers Must Organize to Pro-
tect Themselves 
University Women Prepare for 
War 
Dean Mumford Chairman Coun-
cil of Defense 
Control Cabbage Insects 
How Much Garden for the Fam-
ily 
Preseve Eggs for Winter Use 
If Overflow Kills Corn, Replant 
285. College of Agriculture to Help 
Find Seed Corn 
Farmers Organize for Protec-
tion and Service 
For Home Use Raise Cowpeas 
Pnd Navy Beans 
CJckle-Burs Poison Hogs 
Teachers Will Receive Credit 
for Club Worl;: 
Arsenate of Lead Controls Po-
tato Beetle 
Htudeuts Hold Egg Show 
Exhfbiit Beef Cattle at the 
Local Fair 
286. Milk and Dairy Products Cheap-
est Foods 
.Fitting Beef Calves for Local 
Fair Exhibit 
When it is Too Late for Corn, 
Plant Kafir 
Predicts Continued Shortage o:r 
Beef 'Cattle · 
Graduates in Horticulture Hold 
Good Positions 
Patriotism in the Kitchen 
Late Potatoes Will Be Profitable 
287. Urges All to Observe Registra-
tion Day 
To Lend Seed to Farmers 
Women Want Canning Demon-
strations 
Rhubarb Easily Canned 
Can the Surplus Asparagus 
Women's Clubs Can for Army 
Pampered Appetites Make Liv-
ing High 
College Issues Circular on Fly 
Control 
Grow Late Potatoes for Home 
Needs 
Kentuckians Like Missouri Men 
288. Ninety-Five Counties Organize 
Most Folks Serve too Many 
Foods 
Garden Insect Circular Pub-
lished 
To Can 1,500,000 Quarts of 
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Fruits and Vegetables 
Missourians Prominent in Live-
stoclt Work 
Northeast Missouri to Tave Dis-
trict Agent 
Make Your Own Fat Compound 
Bad Egg Arithmetic 
Breed Mares to Good Sires 
Wheat Fertilizers Should be 
Ordered Early 
289. College of Agriculture Gradu-
ates 119 
13,000 Join Boys' and Girls' 
Clubs 
.Farmers Apply for Seed 
Patriotism at the Table 
Gravy Saves Waste Fats 
State Leader for Women 
County Agents Appointed 
Drying Fruits and Vegetables 
Will Relieve Can Shortage 
Save the Vegetable Seeds 
Corn Silage Reduces the Cost of 
Beef Production 
290. Urges Farmers to Replant Over-
flowed Lands 
Farmers Warned Against Un-
.scrupulous Agents 
Farm Labor Survey to be Made 
in Each County 
Correct Meal Planning Elimin-
ates Left-Overs 
Kafir Corn and Sorghum Make 
Good Silage 
Farmers Interested in Exchange 
Plan 
Vegetables May be Dried Sue-
cessfully 
Animals Require Attention at 
Breeding Season 
Fertilizers Will Increase Wheat 
Yields 
291. Missouri Station to Cooperate 
in Emergency Investigations 
Do Not Market Laying Hens 
Missouri Wheat Will be in De-
mand for Seed 
Fruits May be Preserved by 
Drying 
Watch for Watermelon Anthrac-
nose 
Phosphates Increase Yield of 
Fall Sown Crops 
Conditions Favorable for Apple 
Blotch 
AGRICULTURAL COPY S}llRVICE 
81. Concrete Water Tank 
82. A Dollar and a Half a Hen 
83. Plow Wheat Ground Early 
Know Your Cows 
84. Lime Needed for Good Crops 
85. Save Kitchen Work 
Fertilizing Alfalfa 
86. Temperature in the Silo 
87. A Garden in Every School Dis-
trict 
88. Colt Shows 
Lambs in the Cornfield 
89. Better Livestopk-More Profit 
90. .Feeds for Hogs 
What Hens Like 
91. The Sire and the Stock Market 
92. A Hog House for Missouri 
93. Planning a Sheep Barn 
Turn Under Second Crop Clover 
94. Fight Drouth in the Orchard 
95. Apply Lime in the Fall or 
Spring 
96. How Large a Farm Business 
Brings the Most Profit 
97. Fertilizing the Wheat Crop 
~8. Catt:h.e Feeding Lessons from 
Missouri Station Tests 
99. Cornfield Lambs Pay 
Effect of Early Breeding on 
Gilts 
100. Blanching Celery 
101. Farm Incomes 
102. Why Use Lime 
Two new Livestock Associa-
tions 
103. There's Money in Sheep-Raising 
Are Your Horses Boarders 
104. Effect of Ration and Age of 
Calving on Dairy Cows 
105. Feeding for Egg Production 
106. Compost for Next Year's Garden 
107. Farm Receipts 
Tankage and Oilmeal Cheapen 
Cost of Fattening Swine 
108. Poison Bran Mash 
Snake Eats Eggs 
109. Planting Fruit Trees 
110. Fall Orchard Practice 
111. The Tenant's Crops 
Wintering Bees 
112. Wintering Stockers 
. 113. Why Some Farmers Make 
Money 
114. Why Have Livestock Insurance 
115. How Farmer's Mutual Com-
panies Assess Losses 
Cold Fall Rains Injurious to 
Colts 
116. Fall Planting Best for Fruit and 
Shade Trees 
117. Cheap Method of Draining Land 
Used in Carroll County, Mis-
souri 
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Silage Recommended for Lambs 
by Successful Missouri Sheep 
Feeder 
118. Care of the Herd Bull 
119. Fall Management in the Poultry 
Yard 
120. How to Plant Out Trees 
121. Pork Can be Produced at a 
Profit on High Priced Feeds 
122. The House Plant Season is Here 
123. Difficult Churning 
124. Cheap Gains on Poultry from 
High-Priced Feeds 
t25. Some Work of the Extension 
Entomologist 
126. Cheap Breeding Stock is Ex-
pensive 
Records Help Sell Breeding 
Animals 
127. Missouri State Corn Show-1917 
128. Missouri Farmer's Week will be 
Held January 1·5, 1917 
129. University of Missouri at the 
International, 1916 
130. Ox Warbles Damage Cattle 
131. Bitter Milk and Cream May Be 
Caused by Bacteria, Feed, or 
Condition of Cow 
Wormy Horses Do Not Thrive 
132. Enrollment for Boys' and Girls' 
Clubs Began January 1 
133. Pruning Helps Control Blight 
134. Careful Buying Reduces Food 
Cost 
Menus at Different Costs 
135. Experiment Field Shows Value 
of Crop Rotation 
136. Two Plans Offered for Raising 
Dairy Calves 
137. Careful Wintering Reduces Bee 
Losses 
138. Records of Dairy Sire is Best 
Basis for Selection 
139. Can the Farmer Afford to Buy 
Fertilizers 
140. Feeding Test at Missouri Sta-
tion Shows Results of Stunting 
Animals 
Careful Storing Protects Cured 
Meat From Spoilage 
141. Egg Production Depends Largely 
on Feed 
142. Soil Washing Steals Fertility 
143. Shot-Hole Borer Da.ngerous to 
Fruit Trees 
Pork Cure May Be Used for Pre-
serving Beef 
144. Band Protects Shade Trees from 
Worms 
What is a Day's Plowing 
145. Some Food Packages are 
Shrinking 
College ·Studies Milk .Market-
ing 
Saddle Horse Judging Contest 
to be Held at University 
146. Protection Necessary for Good 
Orchard Crops 
147. Missouri College Prepares Farm 
Building Plans 
Missouri College Issues Farm 
Account Book 
Missouri College of Agriculture 
Will Test Soybean Varieties 
Abnormally High Seven-Day 
Butter Records Mean Abnormal 
Butter Fat 
148. Produce Pork With Less Grain 
149. Greene County Retains Agent 
University of Missouri Holds 
Second American Saddle Horse 
Judging Contest 
Are You Proud of Your Front 
Yard 
Sudden Change to Pasture 
Causes Drop in Milk Flow and 
Abnormal Butter Fat 
150. Proper Adjustment Necessary 
for Incubator Success 
Care of Ewes at Lambing Time 
Spring Bee Notes 
151. Carefully Handled Bees are Not 
Troublesome 
Missouri Students will Hold 
Egg Show 
Missouri College Issues New 
Bulletin on Pig Feeding 
Missouri Cow Produces Nearly 
100 Pounds Milk in 24 Hours 
Test Said to Indicate Vitality 
of Unhatched Chicks 
Texans Buy Missouri Livestock 
Missouri College Issues New 
Bulletins 
152. Sorghum a Valuable Farm Crop 
Louisana Farmers To Visit 
Missouri 
153. Careful Handling Reduces Diar-
rhea Losses 
What Does It Cost to Grind 
Limestone 
Missouri College Issues Fertil-
izer Inspection Bulletin 
154. Silage Increased the Profit on 
these Cattle 
Marion County (Mo.) Farmers 
Build Elevator 
Good Seed Potatoes Scarce 
155. Missouri College of Agriculture 
Excuses Students to Work on 
Farms 
Protect Drinking Water 
Knox Couhty Missouri Encour-
ages Dairy Calf Clubs 
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156. Bees are Easily Moved 
Bluegrass Good Pasture for 
Hogs 
157. Club Work Teaches Business 
Methods 
Do Not Neglect Mares at Foal-
ing Time 
Selecting the. Dairy Cow by 
Type 
Missouri Farmers Support Pre· 
liminary Organization 
158. The Dairy Cow Will Do Her Bit 
Prepare Now to Fit Draft Horses 
for Show 
Drainage of Wet Places Will 
Pay 
;1.59. Community Effort Best Plan for 
Livestock Development 
Domestic Honey Plants Profi-
table 
Prevention Best Remedy for 
Calf Scours 
160. Hessian Fly Will Take Toll of 
Wheat 
All Plants Subject to Parasites 
Broody Hens Cut Egg Profits 
161. Grain for the Sl,immilk Calf 
Why Cream Tests Vary 
Watch for Corn Insects 
162. Clean Dairy Utensils Necessary 
for Clean Milk 
Do Not Sell Laying Hens 
Regulate Swarming to Increase 
Honey Production 
163. World Crop Shortage Guaran-
tees Good Prices 
Preserve Spinach for Winter 
Holds Colt Show to Demonstrate 
Ability of Sires 
164. Save the Fat 
Busy Garden Makes High Yields 
Prevention Best Treatment for 
.Fruit Tree Borers 
165. Farm Cheese Will Relieve Meat 
Shortage 
Organized Campaign Will Con-
trol Ants 
Poisons Control Rose Slug 
Legume Inoculation by Soil 
Method Effective 
SYNOPSIS OF THE YEAR'S EXPERIMENT STATION PUB-
LICATIONS 
A brief summary of the Agricultural Experiment Station publi-
cations which have been issued during the year is given in the 
following paragraphs. This summary attempts to record in briefest 
form the important contents of each publication. Copies of these 
publications, as long as the supply lasts, may bie obtained by 
writing to the Director, Agricultural Experiment Station, Columbia, 
Missouri. 
Protein Feeds for Laying Hens, H. L. Kempster (Missouri Station Cir-
cular 82 (1917) pp. 12, figs. 4).-Results of tests to determine the value of 
beef scrap and sour milk are given in this circular. A series of tests which 
were reported in circular 79 extended from November 1, 1914 to October 31, 
1915. The second test extended from November 1, 1915 to October 31, llil16. 
Reports of tests conducted to determine the value of oil meal, gluten meal, 
and cottonseed meal as protein supplements for laying hens are also given 
in this circular. A comparison is made between results obtained at the Mis-
souri Station and those obtained at several other stations by feeding protein 
supplements of vegetable origin. These experiments indicate that protein 
supplements of animal origin are more• efficient in egg production than pro-
tein supplements of vegetable origin. The following conclusions are drawn: 
1. Hens in all pens were apparently in good health thruout the entire 
experiment . with vegetable protein feeds. No deleterious effects were ob-
served in the use of cottonseed meal. 
2. Beef scrap and sour milk are the most economical methods of sup-
plying protein to laying hens. 
3. Protein concentrates of vegetable origin alone did not materially in-
crease egg production. 
4. It is poor economy not to furnish the laying hen a protein concentrate 
of animal origin. 
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5. One pound of eggs can be produced with every four pounds of feed if 
the proper ration is fed. 
6. The beef scrap ration and the sour milk ration appeared to give the 
same egg production. 
7. According to these tests, 100 pounds of sour milk is worth 5.4 pounds 
of beef scrap. 
Variety Tests of Corn, C. B. Hutchison, A. R. Evans, J. C. Hackleman, and 
E. M. McDonald (Missouri Station Bulletin 143 ( 1916) p. ·56, fig. 14) .-This 
bulletin reports results of variety tests of corn for the 10-year period from 
1905-1914, and is supplementary to Bulletin 87. A number of varieties of corn 
have been tested at the station and from them the more promising varieties 
chosen for further testing in cooperative experiments thruout the state. 
The history and description of 12 varieties· of corn are given, together with 
illustrations of each varety. The tests were conducted on seven distinct soil 
areas, which are described in detail and designated as follows: (1) Black 
prairie, ( 2) rolling prairie, ( 3) level prairie, ( 4) gray prairie, ( 5) Ozark 
border, (6) Ozark uplands, and (7) Missouri lowlands. 
The variety tests at Columbia for the 10-year period showed as the lead-
ing varieties of white corn, Commercial White, Boone County White, Johnson 
County White, and St. Charles White. The leading varieties of yellow corn 
were Reid's Yellow Dent, Learning, Cartner, and St. Charles: Yellow. The lead-
ing varieties for each soil area named above were as follows: ( 1) and ( 2), 
Commercial White and Reid's Yellow Dent, (3), (4), and (5), Commercial 
White and Boone County White, ( 6), Commercial White and St. Charles White, 
and (7), Commercial White and Boone County White, except in southeast 
Missouri, where St. Charles stood first and Boone County White second, and 
ing in North Missouri, where Commercial White stood first and St. Charles 
White second. 
Self-Feeders for Fattening Swine, L. A. Weaver, Directions for Construct-
ing a Self-Feeder, E. W. Lehmann (Missouri Station Bulletin 14-4 (1917) pp. 
22, figs. 6).-Experiments were conducted to determine the value of self-
feeders for fattening swine. The first experiment was conducted in 1914, the 
second 1915, the third 1915, the fourth 1915, the fifth 1916. In each of the 
experiments a comparison was made between hand feeding and self-feediDJg. 
While the rations in the different experiments varied the rations of each 
lot within each experiment were the same so that any difference in the gains 
could be attributed to the methods of feeding, that is, hand feeding or self-
feeding. 
The results obtained in the five experiments do not, in the opinion of the 
author, warrant definite conclusions regarding the use and limitations of self-
feeders for swine. They db indicate, however, the results which may be ex-
pected: 
(1) Fattening hogs fed with a self-feeder gain more rapidly than when 
hand-fed in the usual manner. 
(2) There is no diffel'1:lnce in the economy of gain which can be accred-
ited to the method of feeding. This statement applies only to the amount of 
feed necessary to produce a given amount of pork. If the self-feeder de-
creases the amount of labor involved, then it would be a factor in cheapening 
the cost of production. 
( 3) When each feed is placed in a separate feeder the hogs will choose 
the different feeds, so that the gain will be both rapid and relatively econom-
ical. This will perhaps be true only when each feed is supplied in !abun-
dance. For example, if the feeds used were corn and tankage and the self-
feeder containing corn was allowed to become empty the hogs would no 
doubt eat more tankage that it would be profitable to feed them. 
It is apparent that the advantage which the self-feeder method will have 
in any specific instance over hand-feeding, in regard to rate of gain, will 
depend to a large degree upon the ability of the person doing the hand-feeding 
tq feed so that the hogs will consume a maximum amount of feed. In prac-
tically all cases, when the self-fed hogs gained more rapidly than those which 
were hand-fed, they also consume more feed. 
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In a similar manner the relative efficiency of the self-fed ration, and 
the same feeds band-fed, will depend upon the ability of the feeder to prop-
erly combine the feeds used. 
While the work carried on gives little basis for comparison, it is the 
author's opinion that self-feeders are more practical for well-grown stock 
hogs, that is, shotes which have. grown large frames but are thin, than for 
pigs weighing from 50 to 75 pounds. 
The bulletin also contains directions and plans for constructing a self-
feeder so that a farmer may be able to build his own feeders. Two types, a 
one-way and a two-way feeder, are described. 
Inspection of Commercial Fertilizers: 1916, P . F. Trowbridge (Missouri 
station Bulletin 145 (1917) pp. 41, figs. 1) .-This bulletin contains the re-
sults of actual and guaranteed analyses and valuations of 615 samples of 
fertilizers and fertilizing materials collected for inspection in Missouri 
during 1916 together with a list of brands registered in the state during 
1916. It was found that the relative valuation for 1916 of 49 of the 327 
samples analyzed, showed . a valuation below the manufacturers' guarantee. 
This is 15 per cent of the samples analyzed as compared with 35.5 per cent 
of the samples analyzed for 1915 and 38.4 per cent of the samples of 1914. 
The total samples analyzed for 1916 showed an average valuation of $1.83 
per ton above the manufacturer's guarantee, for 1915 the average increased 
valuation was $0.53 per ton, and for 1914, $0.57. . 
The bulletin also contains results of analyses of limestone and similar 
materials to determine their power to neutralize soil acidity. 
Agricultural Lime, M. F . Miller and H. H. Krusekopf (Missouri Station 
Bulletin 146 (1917) pp. ~5, figs. 7).-This bulletin discusses briefly in a gen-
eral way the soils of Missouri which need lime. Simple methods for testing 
soil acidity are given. Data from experiments conducted by the station are 
offered to show the response of different crops to liming. The forms of lime 
v. hicb may be used for agricultural purposes are given. Small grinders for 
home grinding are suggested wherever the cost of the commercially ground 
lime is excessive and where limestone is available for home grinding. The 
limestone resources of the state are discussed briefly. The amount of lime 
to use depends primarily upon the degree of acidity of the soil and the kind 
of limestone. The determinations which have been made as to the amount of 
ground limestone .required to sweeten the surface seven inches of an acre of 
the various soils of Missouri shows variation of from nothing up to five 
or six tons. Some determinations have shown even higher lime require-
ments. However, applications of 1 to 2Y, tons of a good grade of ground lime-
stone usually will give satisfactory results. The best implement for ap-
plying limestone is the lime spreader. A manure spreader, a fertilizer 
attachment on a drill, a home-made lime spreader, or hand spreading are 
suggested methods of applying lime. 
Work and Progress of the Agricultural Experiment Sta'tion, F. B. Mum-
ford (Missouri Station Bulletin 147 (1917) pp. 64, figs. 10) .-This bulletin 
is the annual report of the Director and covers briefly the work of the 
Station, the publications of the Station and the Extension Service, and a 
financial statement of the Station for the year ended June 30, 1917. 
Important improvements were made in several of the research labora-
tories during the year. Equipment was added to the horticultural research 
laboratories used in the nutrition of fruits and rest period studies. A 
fruit packing and spraying laboratory was started and a refrigeration plant 
was installed in connection with the animal nutrition and meat cutting Jab-
oratory in Schweitzer Hall. A new entrance was installed in the south side 
of the Agricultural Building. 
Thirteen new appointments were made to the Station Staff during the 
year and six resignations were accepted. The mailing list of the Station 
was revised. Approximately 5,000 names were removed from the list by the 
revision so that the Station mailing list now contains 10,500 names. A 
\ist of publications including new bulletins and circulars, research bul-
letins, and press bulletins is given together with a summary of each pub-
lication. This list also contains a list of the bulletins. and circulars re-
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printed during the year. The Station vrojects are listed in the bulletin. 
Three projects were completed, 13 new ones were added, and 81 begun prior 
to July 1, 1915 were continued during the year. Work was discontinued on 
3 projects. 'These probably will be continued some time in the f11ture. 
A report on the work done on projects shows excellent progress. These pro-ject reports are illustrated. 
The soil survey had covered two new counties which makes a total of 
41 counties whjch had been surveyed in detail at the end' of the ::ear cover-
ed by the rep0rt. Fertilizer control, nursery inspection, cow testing work, 
hog cholera serum manufacture and distribution, and work of the seed test-
ing laboratory are summarized. A brief report of the soil and er011 experi-
ment fields if:' given in the bulletin. Experiments had been conducted up to 
that date on 17 soil types. Five new soil fields were added during the year. 
Fifteen soil experiment fields were in operation. Five crop experiment fields 
were in operation thruout the year and one field was started in Cape 
Girardeau county during the year. All together 15 soil and 6 crop fields 
were in operation during part of the year. 
The Influence of the Plane of Nutrition of the Cow Upon 'the Composition 
and Properties of Milk and Butter Fat: The Inftuence of Underfeeding, C. H . 
Eckles and L. S. Palmer (Missouri Station Research Bulletin 25 ( 1916) pp. 
107, figs. 15) .-The investigations reported in this bulletin are continu-
ations of those already noted in Research Bulletin 24. 
In these experiments three purebred Jersey, one purebred Holstein, one 
purebred dairy Shorthorn, and two purebred Ayrshire cows were used. Six-
teen ex:rerimental feeding periods were carried out with these cows, six of 
which were begun immediately after parturition, four within 30 days after 
parturition, and six somewhat later in the lactation period. In addition 
five experimental periods with the above cows, involving the reduction of 
a super-normal plane of nutrition, and seven experimental periods with cows 
other than the above, involving physiological underfeeding, are discussed. 
The three types of underfeeding considered are those in which (1) the 
plane of nutrition of the cow is reduced to subnormal, (2) the plane of nutri-
tion is reduced but not to subnormal, and (3) the cow is unable for physiologi-
cal reasons to consume sufficient food to support the milk flow immediately 
after parturition. Of the factors which influence the effeCts of underfeeding 
<ln the composition and properties of milk and butter attention is given to 
(1) the stage of lactaticn period of the cow, (2) the degree of underfeeding, 
(3) the character of the ration, ( 4) the state of flesh of the cow, ( 5) the plane 
of nutrition of the animal previous to underfeeding, and ( 6) the length of 
the underfeeding period. 
The Nutrients Required to Develop the Bovine Fetus, C. H. Eckles (Mis-
souri Station Research Bulletin 26 (1916) pp. 36, figs. 4") .-Under ordinary 
condit1ons the cow uses food for one or more of five purposes. These are 
(1) maintenance, (2) milk production, (3) gain in body weight, (4) growth, 
and (5) developing the fetl)s. More or less experimental da.ta are at hand 
concerning. the nutrients required for the first four but no experimental 
data have been collected concerning the nutrients required for the last, the 
development of the fetus. 
Results from carefully controlled experiments lead to the conclusion 
that the amount of nutrients necessary to develop the bovine fetus is so ·small 
that it cannot be measured by ordinary methods of experimentation. 
Four cows were kept during the entire period of gestation on .a ration 
found by six months trial to be only sufficient to maintain them at uniform 
weight when not pregnant and not producing milk. 'These cows developed 
~:al-v,es of normal size for the breed on this ration, and one cow weighE'!d 
forty-eight pounds more after the calf was dropped than . when bred, and the 
other weighed only . seventeen pounds less. 
This result was confirmed by two additional cows, the feeding of which 
was regulated during gestation by that required to maintain a dry farrow cow 
at uniform weight. One cif the Jersey cows developed a normal fetus while 
receiving during the period of gestation a ration even less than was found 
necessary to maintain her dry and farrow during the same months of the 
year. 
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Effects of Feeding Cottonseed Products on the Composition and Prop-
erties of Butter: Influence of the Character of the Ration and Quantity of 
Cottonseed Products, C. H. Eckles, L. S. Palmer (Missouri Station Research 
Bulletin 27 (1916), pp. 44, figs. 3).-This bulletin reports the results of 23 
experiments conducted with 56 cows, comprising 43 individual animals, to 
determine the effects of feeding cottonseed products on the composition and 
properties of butter. There were 177 periods in which samples were taken 
in these experiments, 2,033 chemical determinations and experimental ob-
servations made, each in duplicate, frequently in triplioa.te. The data ob-
obtained is presented strictly from the standpoint of the two factors which 
a careful study indicates are those which influence the effects of feeding 
cottonseed products, namely, the character of the ration and the amount of 
cottonseed products fed. Attention of the investigators was confined chiefly 
to the study of the effects on the butter in which the changes in the physical 
and chemical contents of the butter-fat were · determined, and, in 'addition, 
certain other qualities of the butter were examined. These were (1) the 
standing-up quality, i. e., the maximum temperature it will withstand with-
out losing its body or shape; (2) the keeping qualities of the butter; and 
(3) its market qualities. · 
Typical effects which accompany the feeding of cottonseed products are 
snown to be due largely if not entirely to the quantity of oil in the products 
fed. 
An examination of the data presented in connection with this experiment 
shows that the character of the effects on the butter fat were identical for 
each group of cows. The effects on the constitution of the butter fat which 
accompanied the feeding of cotton.seed meal are due to the oil in the meal. 
At the same time there is some indication that somewhat less prornounced 
effects are secured when an oil is fed in the cottonseed meal than when added 
directly to the grain mixture containing no cottonseed meal. The effects on 
the market qualities of the butter fat (:!!avor and body) were marked. 
Butter secured from the basal rations was fair in quality and that secured 
when the animals were receiving 4 pounds of cottonseed meal or its oil 
equivalent would not have been objectionable from the consumer's standpoint. 
The butter made in the other experimental periods was of a very undesirable 
quality which was the most marked when the largest quantity of meal, meats, 
and oil was fed. 
These experiments included investigations to determine the influence of 
roughage and amount of cottonseed products fed. Cottonseed products were 
fed with timothy hay and corn stover, alfalf.a hay, al:tlalfa hay and corn sil-
age as roughage. It was found that the extent of the effects of feeding cotton-
seed products is greatly modified by the chara'cter of the roughage fed. 
These effects are most pronounced when cottonseed products are fed with dry 
feeds such as timothy hay and corn stover, cottonseed hulls, or alfalfa hay. 
The effects are least pronounced when the cottonseed products are fed with a 
liberal ration of corn silage and some of the effects may be counteracted en-
tirely. Similar tests were made with cottonseed products and pasture. It 
was found that small amounts of cottonseed products may be fed to cows on 
fresh pasture with very beneficial effects upon the body and keeping qualities 
of the butter. 
Concerning the influence on contents of fat and standing-up temperature 
of the butter the experiments indicate that the effects of feeding cottonseed 
meal upon certain of these contents particularly the Reichert-Meiss! number 
and iodine value may be somewhat modified with continuous feeding. The 
effects on the melting point of the fat and the other properties of the butter 
continue, however, as long as the cottonseed meal is fed. 
Conclusions drawn from the experiments concerning the effect on the 
market value and keeping qualities of butter was that the butter from the 
cottonseed products rations showed decidedly better keeping qualities than 
that produced from the no-cottonseed products ration. The feeding of large 
quantities of cottonseed meal and whole cottonseed, as still practiced in many 
localities in the South, must be considerably modified if the butter industry 
of that part of the country is to attain its proper place in the butter in· 
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dustry of the nation. 'The use of whole seed as a feed for dairy cattle is to 
be strongly discouraged on account of its excessive oil content. 
ARTICLES \i\TRITTEN BY MEMBERS OF THE STAFF FOR TECHNICAL PUBLI-
CATIONS 
The Detection of Natural and Artificial Pigments in Oleomargarine and 
Butter. L. S. Palmer and W. E. Thrun. (Journal of Industrial and Engineer-
ing Chemistry. viii. pp. 614-618. July 1916.) 
The Physiological Relation of Plant Carotinoids to the Carotinoids of 
the Cow, Horse, Sheep, Goat, Pig and Hen. L. S. Palmer. (Journal of 
Biological Chemistry xxvii, pp. 27-32, October 1916.) 
The Influence of Parturition on the Composition and Properties of the 
Milk and Milk .Fat of the Cow. C. H. Eckles and L. S. Palmer. (Journal of 
Biological Chemistry xxvii, pp. 27-32, October 1916.) 
Gestation Versus State of Lactation as Factors Causing Abnormal Com-
position of Cows' Milk. C. H. Eckles and L. S. Palmer. (American Journal 
of Children's Diseases. Vol. xiii, pp. 413-419. May 1917.) 
Sarcophaga Haemorrhoidalis Larvae as Parasites of the Human Intes-
tine. L. Haseman. (Entomological News, 1917.) 
The Shell Bark Hicli:ory Mealy-bug (Pse1•dococcus jessica) new species. 
A. H. Hollinger. (Canadian Entomologist. Vol. 48. pp. 411-413. December 
1916.) 
The Shell Bark Hickory Mealy-bug (Pse1•dococcus jess·i.ca) new species. 
A. H. Hollinger. (Canadian Entomologist. Vol. 49. pp. 19-21. January 1917.) 
Food Selection by Laying Hens. H . L. Kempster. (Journal of American 
Association of Instructors and Investigators in Poultry Husbandry. Vol. 3, 
No. 4, pp. 27 to 32 inc.) 
PROGRESS OF INVESTIGATIONAL WORK AT COLUMBIA 
EXPERIMENT STATION PROJECTS 
All of the investigational work in the Agricultural Experiment 
Station is organized by departments. The investigational work with-
in the department is organized by projects. Before an experiment 
can be undertaken by any department a complete plan of the investi-
gation including a statement of the reasons for such investigation 
"is filed with the Director. This plan includes a statement of the prob-
able cost, time required for its completion, and person or persons 
who are to conduct the investigation. If the investigation is ap-
proved it becomes an authorized project of the Agricultural Experi-
ment Station. 
At the end of the fiscal year covered by this report each Experi-
ment Station project was given a permanent number. By means of 
this system of numbering the records of the different projects in 
the Director's office can be kept mnch more easily, and the relation-
ship of the various minor phases of certain projeets to the major 
project c::an be better shown. The number assigned to each project 
appears in the left-hand margin in the following list. Hereafter, 
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when a new project is approved, it will be assigned a number, which 
will identify it through its existence. 
The investigational projects no\v in progress in the Agricultural 
Experiment Station are listed below. The name of a project gives 
little information as to the real character and extent of the investi~ 
gation. Among the projects listed, many are of the greatest funda-
mental significance. A few would more properly be classed as minor 
projects. 
Four projects have been completed, fifteen. new ones have been 
added, and ninety-four begun prior to July 1,, 1916, were continued 
during the year. It is desirable to keep a record of each project from 
the time it is approved by the Director until it is either completed or 
suspended. Such records not only are of great historical value but 
make inspection of the Station work easy. 
PROJECTS COMPLETED 
An Investigation to Ascertain the Use of Food by Steers 
'Self-Feeders for Fattening Swine 
A Systematic Study of Scale Insects of Missouri 
The Influence of the Spacing of Rows of Wheat and Oats upon the Yield 
and Quality of Grain Produced 
PROJECTS BEGUN 
1. An Investigation of Sanitary Conditions on Farms and Experiments to 
Determine Best Types of Sanitary Equipment 
2. Investigations to Determine the Draft of Different Farm Implements 
and the Cost of Different Operations with Them 
8. Rations for Pigs at Weaning Time 
12. Maintenance of Brood Sows 
19. An Investigation of Watermelon Diseases Found in Southeast Missouri 
24. A Study of the Factors Causing Fishy Flavor in Butter 
25. Cheese Making under Missouri Conditions 
27. A Study of the Heat Coagulable and Water Soluble Proteins of Cow's 
Milk 
74. The Effect of Blanching in the Canning of Some Typical Crops of 
Vegetables 
87. Drying and Evaporating Fruits and Vegetables 
98. An Experiment for Determining the Proper Fineness of Grinding Lime-
stone for Agricultural Purposes and the Rates and Methods of its Ap-
plication to an Acid Soil 
101. Studies on the Longevity of B. Radicicola in the Soil 
102. Nitrate Production in the Soil as Affected by the Crop and Cultivation 
103. Studies in the Nitrogen Content of Soils as Affected by Storage 
107. The Effect of Different Amounts and Different Methods of Applying 
Commercial Fertilizer to the Corn Crop 
PROJECTS BEGUN PRIOR TO JULY 1, 1916 AND STILL IN PROGRESS 
3. Fertilizer Control 
4. Age as a Factor in Animal Breeding 
5. Factors Influencing the Normal Rate of Growth in Domestic Animals 
and the Permanency of the Effects of Arrested Development. (Animai 
Husbandry · and Agricultural Chemistry) 
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6. A study of the Effect of the Periods of Gestation and Lactation Upon 
the Growth and Composition of Swine 
7. Use of Nitrogenous Concentrates and Heavy and Light Rations of Silage 
for Fattening, Two Year Old Steers 
9. Forage Crops for Pork Production 
10. Corn Silage as a Part Ration for Horses of Various Ages 
11. A Study of the Residual Effects of Forage Crops for Swine 
13. Fall Forage for Fattening Lambs 
14. A Fundamental Study of the Physiological Relation of the Powdery 
Mildews to their Hosts 
15. An Investigation of Forest Tree Diseases 
16. A Systematic and Physiological Study of Rusts 
17. Grain-Smut Investigation and Control 
18. Micro-Organisms in Silage 
20a. Factors Influencing the Normal Composition of Milk-The Cause of the 
Counteracting Influence of Corn Silage When Fed with Cottonseed Meal 
20b. Factors Influencing the Normal Composition of Milk-The Influence of 
the Condition at Parturition on the Composition of Milk and Butter-fat 
20c. Factors Influencing the Normal Composition of Milk-Influence of 
Feeding Cottonseed Meal and Cottonseed Byproducts , 
20d. Factors Influencing the Normal Composition of Milk-The Infl.uenc6 
of Feed Reduction and Other Factors in Causing High Fat Tests with 
Officially Tested High Producing Cows 
21a. Influence of the Nutrition of Heifers and the Age of Breeding Upon their 
Subsequent Development-Normal Growth · 
21b. Influence of the Nutrition of Heifers and the Age of Breeding Upon 
Their Subsequent Development-Protein Requirements for Growth 
22. Winter Rations for Dairy Heifers 
23. Silage Investigations 
26. Official Testing of Dairy Cows 
28. Nursery Inspection 
29 Injurious Insect Pests of Melon and Related Crops 
30. An Investigation to Determine the Life History, Development and 
Habits of the Corn Ear Worm and Practical Methods of Controlling It 
31. An Investigation of Methods for Controlling the Chinch Bug 
32. An Investigation to Determine the Cause of the Periodical Recurrence 
of Insect Pests as Scourges · 
33. An Investigation of the Hessian Fly Resistant Qualities of Wheat 
34. An Investigation to Determine What Insects are Injurious to Nursery 
Stock in the State. Their Life Histories, Distribution, Injury and Meth· 
ods of Control 
35. An Investigation to Determine How Sapsucking Insects Injure Plants 
36. The Annual Cycle of the Hessian Fly in Missouri and Its Control 
37. A Study of the Life Cycle of the Codling Moth and the Best Time and 
Method of Applying Insecticides for Controlling It 
38. A Study of the Adaptation of the Important Types, Varieties and Re-
gional Strains of Alfalfa to Missouri Conditions 
39. Corn Breeding Investigations to Determine to What Extent the Yield 
of a Commercial Variety of Corn May be Increased by the Selection 
of High Yielding Strains by the Ear to Row Method 
40. A Study of the Cultural Requirements and Adaptation of Sudan Grass 
41. A Study of Certain Spring, Summer and Fall Sown Crops for Forage 
42. Sweet Clover Investigations Including Varietal Studies, the Variation 
of Cumarin Content and Cultural Experiments 
43. A Study of the Adaptation of the Important Varieties and Selections 
of Soybeans to the Various Soil Types of the State 
44. Cultural Experiments with Soybeans Including Time of Seeding, Method 
of Seeding and Rate of Seeding 
45. Cultural Experiments with Cowpeas Including the Method of Seeding, 
Time of Seeding and Rate of Seeding 
46. A study of the Adaptations of the Important Varieties and Selections 
of Cowpeas to the Various Soil Types of the State 
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47. Comparison of Soybeans and Cowpeas for Hay and Seed Production 
48. A Comparison of the Most Important Grain Sorghums with Corn for 
Grain and Forage Production 
49. Investigation with Spanish Peanuts to Determine the Value of Peanuts 
as a Crop in the Southeast Missouri Lowlands 
50. A Study of the Adaptations of the Important Varieties of Cotton to the 
Southeast Missouri Lowlands 
51. Cultural Experiments with Cotton, Including Fertilizer Tests 
52. Cultural Experiments with Alfalfa to Determine the Adaptation and 
the Best Methods of Obtaining a Stand of Alfalfa on the Various Soil 
Types of the State 
53. A Study of the Adaptations of the Important Varieties of Spring Barley 
to Missouri Conditions 
54. Investigations with Winter Barley Including Variety Tests and Methods 
of Improvement 
55. A Study of the Adaptations of the Important Varieties of Corn to 
Missouri Conditions 
56. Cultural Experiments with Corn, Including the Rate of Planting, 
Methods of Preparing Sod Land and Stubble Land, Depth of Plowing 
and Subsoiling, Methods of Cultivation and Planting 
57. In:fl.uence of Environment Upon the Development of the Wheat Plant 
58. A Study of the Inheritance of Quantitive Characters in the Wheat Plant 
59. Cultural Experiments with Wheat Including Methods of Preparing the 
Seedbed and the Rate of Seeding 
60. A Study of the Adaptations of the Important Varieties of Wheat to 
Missouri Conditions 
61. A Study of the Important Varieties of Oats for Missouri Conditions 
62. Investigation with Winter Oats Including Variety Tests and Improve-
ment 
63. Wheat Breeding Investigations Including the Improvement of Com· 
mercia! Varieties by the Pure Line Method of Breeding and Hybrid-
ization and Subsequent Selection 
64. Cultural Experiments with Oats Including Methods of Preparing the 
Seedbed and the Rate of Seeding 
~5. Experiments with Sorghum, Sudan Grass and Spanish Peanuts for 
Forage 
~6a. Farm Management Survey 
66b. Farm Management Survey-The Cost of Family Living on the Farm 
66c. Farm Management Survey-Systems of Renting Land and Rent Rates 
67. Farm Cost Accounting 
68. The Distribution of Farm Labor 
69. The Effects of Storage Conditions on the Vitality of Forest Tree Seeds 
70. Deadening White Oak Pole Wood 
71. A Worldng Plan for a Portion of the Experiment Station Woodlot 
72. A Study of the Methods of Prolonging the Service of Wood Fence Posts 
73. An Investigation of the Method of Culture and Varieties of Basket 
Willows for Missouri 
75. A Study of the Factors In:fl.uencing the Rest Period of Horticultural 
Plants 
76. The Nutrition of Fruits with Special Reference to their Hardiness and 
Resistance to Disease 
77. Bud Selection for Increasing Yields-Apples 
78. Peach Breeding for Hardy Sorts 
79. Asparagus Selection 
80. Self Fertility and Self Sterility of Fruits 
81. Examination of Buds in Winter for Forecasting Probable Bloom 
82. Treatment of Apple Canker Diseases 
83. Fall vs. Spring Planting of Fruit Trees 
84. Fruit Bud Development of Fruit Trees as In:fl.uenced by Treatment and 
Previous Crops 
85. Apple Breeding for Late Blooming Habit 
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86. Orchard Tillage-Sod, Clean Cultivation, Mulch, Combined Cultivation 
and Cover Crops 
88. Investigation in Mendelian Inheritance 
89. The Value of Sour Skim Milk and Beef Scrap, Cottonseed Meal; Gluten 
Meal and Oil Meal in Rations for Egg Production 
90. The Value of Sour Skim Milk and Beef Scrap in Rlations for Growing 
Chicks, and the Cost of Growing Chicks 
91. Age as a Factor in Poultry Breeding 
92. Crop Rotation and Fertilizer Experiments 
93. Studies of Water Absorption, Run Off, Percolation; Evaporation, Capil-
lary Water Movement and Soil Erosion under Field Conditions 
94. An Investigation Having to do with the Development of the Various 
Parts of the Maize Plant and Influenced by Variation in Soil Mois-
ture, Soil Composition and Texture and the Supply of Plant Food. 
(Soils and Farm Crops) 
95. The Rate of Accumulation of Nitrogen and Carbon in Soils Under Dif· 
ferent Systems of Green Manuring and Rotation 
96. Determination of the Relative Values of Different Forms of Phosphorus 
upon the Soil at Columbia 
97. An Investigation of the Effect of the Various Systems of Cropping and 
Manuring upon the Soil and Subsoil 
99. Experiments to Determine the Best Systems of SoiL· Management for 
the Most Important Soil Types in Missouri. (Soil Experiment Fields) 
100. An Experiment to Determine the Interrelations of Corn and Cowpeas 
as to Nitrogen Metabolism, Soil Moisture, Conservation and Yield 
104. The Effect of Cowpea Land Handled in Various Ways on the Growth 
of Wheat Following 
105. The Determination and Mapping of Missouri Soils. (Soil Survey) 
106. The Effect of Addition of Organic Matter to the Soil upon the• Develop-
ment of Soil Acidity 
108. An Experimental Study of Hog Cholera andr Factors Concerned in Im-
munity Against the Disease 
109. Contagious Abortion Investigations. (Veterinary Science and Dairy 
Husbandry) 
110. Hog Cholera Serum Manufacture and Distribution 
DEPARTMEN T REPORTS IN THE PROGRESS OF INVESTIGATIONS 
An annual record of the progress of investigations in conection 
with the various authorized projects of the Agricultural Experiment 
Station is desirable. It not only has great historical value, but 
also presents a view of the various activities of the entire Agricul-
tural Experiment Station organization. It is a definite attempt to 
place on record the important progress of the research activities 
of the Station. It is believed that by reading the following account 
of the progress of investigation during the year, one may gain an 
intelligent notion of the important problems which are receiving 
the attention of the Station staff. It must be remembered that the 
reports included here do. not give a complete record of all the 
progress that has been made or all the work that has been done dur-
ing the year. Much progress is frequently made on many investi-
gations of such an indefinite nature as to be recorded with difficulty. 
The reports of progress are compiled from the reports made by 
the chairman of departments to the Director. The relation of the 
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individual members of the station staff to the various projects is 
indicated in the text. 
AGRICULTURAL CHElY.IISTRY 
Factors inflUJencing the normal rate of growth in domestic ani-
mals and the permanency of the effects of arrested development (P. 
F. Trowbridge, L. D. Haigh, C. R. Moulton, C. E. Mangels).-This 
project is conducted in cooperation with the Department of Animal 
Husbandry. Three groups of steers are being fed. The steers in 
Group 1 are being fed to make a maximum growth without getting 
fat. The steers in Group 2 are being fed to gain at the 'rate of 15 
pounds a month, and those in Group 3 are' being fed to gain at the 
' rate of 10 pounds a month. The rate of gJ;"Owth maintained by the 
. steers in Group 3 is about the lowest rate that can be maintained by 
growing animals without starvation. 
In July 191~, two steers were slaughtered, one representing 
· Group 1 and the other representing Group 2. These steers had 
• beed fed to capacity since the fall of 1915. The steer representing 
Group 1 made a good carcass, not excessively fat. At no time did 
he consume more than two-thirds of a normal ration. The steer 
representing Group 2 made only a medium carcass. The cartilagi-
nous ·ends of the bone were not as fully ossified as in a normal two-
year-old steer. 
The lean, fat and bone of the standing rib cut and caul fat of 
both of these steers has been analyzed. In November 1916 one of 
the steers which was discarded from the experiment in the previous 
spring because of excessive vomiting was· slaughtered at a weight 
·of 1075 pounds. The omasum was exceedingly hard and full of ex-
cessively dry material. The lining of the abomasum was very much 
congested. Tl).e carcass graded as a good cutter. The three animals 
, were transferred from the experiment, Investigation to Ascertain 
the Use of Food by Steers, and their ration had been lacking in bulk 
for growing animals. 
Early in the fall of 1916 one steer from each of the three .groups 
was put on full feed. Steer from Groups 1 and 2 reached a finished 
·condition early in June 1917, and were slaughtered for complete 
analysis. The other will be held on full feed until he reaches as 
nearly as possible the sam~ condition as that of the others at the 
time they were slaughtered, when he will be slaughtered. _ 
A ten~day digestion trial was made on five steers in this experi-
111ent in the spring of 1917. This investigation will continue seven 
or eight years. 
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An investigation to ascertain the use of food by steers (P. F. 
Trowbridge, L. D. Haigh, C. R. Moulton) .-The last animal to be 
slaughtered in this experiment was killed at the end of the last 
fiscal year. During this year the analytical work was completed and 
manuscript ·is now being prepar;ed for a number of bulletins under 
this project. With the publication of the bulletins, the project will 
be completed. 
Administration (P. F. Trowbridge, C. R. l\Joulton, L. D. Haigh, 
H. T. Bennett, E. E. Vannatta, C. E. Mangels, W. E. Thrun, W. S. 
Ritchie).-The Department of Agricultural Chemistry does the rou-
tine chemical work of the Station. This consists largely of the analysis 
of soils, fertilizers, and food stuffs. All the analytical work required 
by the Departments of Dairy and Animal Husbandry, Farm Crops, 
Soils, and other departments of the Station is conducted by this De-
partment. Feed samples and digest10n experiment materials have 
also been analyzed in connection with the projects conducted by this 
Department. 
ANIMAL HUSBANDRY 
Factors influencing the rate of growth in domestic animals and 
the permanency of the effects of arrested development (F. B. Mum-
ford, D. J. Griswold).-The Departmentof Agricultural Chemistry 
is cooperating with the Department of Animal Husbandry in the 
operation of this project. Eighteen animals were on this experi-
ment during the year· ended June 30, 1917, eight of which were pur-
chased June 15~ 1917. Two 4 year old steers, numbers 551 and 559, 
were slaughtered July 18, 1916, at a weigh:t of 1106 and 1385 pounds 
respectively. They had been on full feed since September 1, 1915. 
Previous to that time Steer 551 ·had been fed to gain one-half 
pound a day and Steer 559 had been fed to make maximum growth 
without storing fat. Their feed and gains since September 1, 1915, 
. follow: 
Steer 
551 
559 
Pound• g<ain I 
2718.2 
3989.9 . 
Pounds hay 
1348.3 
1994.9 
Pounds gain 
405 
453 
The three steers, 520, 587 and 1583 of Groups 1, 2 and 3 (see 
pages 24, 26), started on increased feed May 2, 1916, were continued 
until June 15, 1917, when 520 was slaughtered at a weight of 1443 
pounds. Number. 587 was slaughtered June 26, 1917, at a weight of 
1228 pounds. Number 583 will be continued until he reaches the 
26 MISSOURI AGRICULTURAL EXPERIMENT STATION BULLETIN 151 
·same condition of finish as the dthers at slaughter. On June 30. 
1917, he weighed 923 pounds. The feed and gains of these steers 
from July L, 1916, follow: 
Steer Group Pounds Grain Pound Hay Pounds Gain 
520 1 5594.5 2182.0 626 587 2 4134.8 2150.5 668 
·583 3 2444.5 3438.0 517 
The steers were all calved April and May 1914. Steers 585 and 
586 of Group 3, 579 of Group 2 and 528 of Group 1 will be con-
tinued in their group condition. Steer 580, Group 3, is being in-
creased to full feed to feed out as a three year old. Eight steer 
calves, 'calved in March and April 1917, have been added to this ex-
periment. 
Age as a factor in animal breeding (F. B. Mumford, D. J. Gris-
wold).-Seventy-eight pigs have been farrowed, of which 47 have 
been raised since this project was started. The small percentage 
of pigs raised is largely due to the loss of one litter of ten by one 
of the factors and the loss of nine out of ten from the first litter of 
one of the other factors. The rations were changed in March 1917 
from those used at the beginning of the experiment in 1908. The ra-
tion now used for sows, suckling pigs, for growing pigs until nine 
months old, and breeding gilts until six months old is corn, 5 pounds ; 
shorts, 2.5 pounds; bran, 2.5 pounds, and tankage, 1 pound. The 
ration for fattening pigs over five months old, for dry sows on green 
pasture including breeding gilts over six months old, is corn, 7.3 
pounds; shorts, 1.8 pound; tankage, 0.9 pound. The ration now 
used for dry sows on dry lots is corn, 5 pounds; shorts, 2 pounds; 
bran, 2.5 pounds; tankage, 0.5 paund. The most important change 
in the rations is the substitution of tankage for oil meal. Factor 
Number 70, a gilt of the eight generation of the immature group, 
produced her first litter in December 1916, at the age of eleven 
months. 
Corn silage as a part ration for horses of various ages (E. A. 
Trowbridge, E. HI. Hughes).-The previous two years' work on this 
project has shown that silage may be utilized under ordinary con-
ditions as a horse feed most efficiently by horses that are not doing 
heavy work, and which are not expected to grow and fatten rapidly. 
Consequently, during the winter of 1916-17 horses of this class were 
used in this experiment. Light horses only were fed silage. Ma-
ture light mares and growing light horses were fed 5 pounds of 
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alfalfa hay each daily, and what silage they would consume. Four 
mature light mares consumed an average of 5 poun-ds of alfalfa hay 
and 15.11 pounds of silage each, daily, during the feeding period of 
eighty-four days. These mares averaged 1132.5 pounds at the be-
ginning of the test and 1097.5 pounds at the close. They lost an 
average of 35 pounds a head. 
The growing light horses, including yearlings, two-year-olds 
and three-year-olds, were fed an average of 5 pounds of alfalfa hay 
and an average of 15.945 pounds of corn silage each, daily. These 
horses lost slightly in weight during the feeding period. No great 
difficulty w·as experienced in getting them to consume the ilage 
The$ steers made a profit of $10.08 a head and an average daily gain of 
3.26 pounds on a ration of shelled corn 17.11. pounds, linseed oil mea.l 2.85 
pounds, corn silage 30.08 pounds and alfalfa hay 3.78 pounds. 
or to keep them on feed. Some of the horses scoured, but not 
seriously. From the re ults obtained it seems that alfalfa hay and 
corn silage make a cheap maintenance ration during the winter 
months for light hor es not at work. 
Self-feeders for fattening swine (L. A. Weaver).-The work 
during the last year differed from the preceding work with self-feed-
ers in that the hogs fed were on rape forage instead of in dry lots 
and they weighed less at the beginning of the trial. The results of 
the last year's work indicate that with light weight pigs on rape 
forage the self-feeder gives slightly more rapid gains. The average 
daily gain _for self-fed pigs was 1.05 pound, and for the hand-fed 
lot, 0.95 pound. The self-fed pigs ate 4.3 pounds daily per head, 
while the hand-fed lot ate 3.47 poun<is per head. It required 384 
pounds of feed to produce 100 pounds gain on pigs receiving grain 
from the self-feeder, and 365 pounds to produce 100 pounds gain on 
pigs fed grain by hand. Both lots were on rape forage. 
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Bulletin 144, giving complete results of all the work that has 
been conducted at this station with self-feeders, was published 
during the year. 
Investigation to ascertain the use of feed by steers (H. 0. Al-
lison).-While this project was formally discontinued during the 
last fiscal year. after the close of the experiment the cows used in 
the experiment were turned together on bluegrass pasture. After 
six months they were again weighed and measured. Results show-
ed a tendency on the part of animals kept in low condition to gain 
rapidly and they soon equaled in weight and size, those that had 
been kept in medium condition thruout the investigation. 
T)lese steers made a profit of $15.54 a nead and an average daily gain of 
2.44 pounds on an average daily ration of linseed oil meal 4.35 pounds, corn 
silage 49.41 pounds. alfalfa hay 5.82 pounds 
The use of nitrogenous concentrates and heavy and light 
rations of silage to fatten steers (H. 0. Allison).-Because of 
the increased cost of finishing beef cattle in recent years 1t is 
necessary to utilize more roughness and le s concentrates. The 
introduction of corn silage into fattening rations has made available 
a comparatively low-priced roughage. But it is necessary to care-
fully consider its maximum use and its proper combination with 
other feeds. This investigation was started in 1915 and has been 
conducted two years. 
The cattle were grade Shorthorn steers, which cost $8.25 a 
hundred on the Kansas City market in December. The average 
cost a hundred, at the feed lot was 8.45 and the average weight at the 
beginning of the test was 917 pound . Five lots of eight steers 
each were fed. All the lots were given as much corn silage as they 
would eat. Lot 1 received cotton eed meal in the proportion of 1 
pound ·of meal to 6 pounds of cor£\, and Lot 2 received old-process 
linseed meal in the same proportion. Lots 3 and 4 received no corn . 
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other than that contained in the silage. Lot 3 received an average 
daily ration of 4.35 pounds of cottonseed meal and Lot 4 received 
the same ration of old-process linseed oil meal. The other three lots 
received in addition to silage a full feed of shelled corn, while Lot 5 
did not receive a high protein concentrate. From the results this 
year, it seems that the returns from cattle fed silage with or without 
the addition of corn to the ration will depend to a considerable 
extent upon the premium paid for fatter or heavier cattle. This 
year the market offered a premium for finish and weight, while in 
1916 it did not. The increased returns from Lots 1 and 2 this year 
more than justified the cost of the high protein concentrate which 
they received. 
An average of Lots 3 and 4 this year show that with 3.16 tons 
of corn silage, 750 pounds of hay and 503 pounds of cottonseed 
meal or old-process linseed oil meal, a choice three-year-old steer 
may make 322 pounds of gain in 130 days. A fairly satisfactory 
grade of beef is produced and much corn is saved by following this 
method of feeding. A bulletin giving the results of the experiments 
conducted during the last three years will be published soon. 
Rations for pigs at weaning time (L. A. Weaver).-Sixty-four 
pigs which averaged forty pounds at weaning time when they were 
placed on experiment were fed 112 days. They were divided into 
eight lots of eight pigs each. All of the lots except one were . 
pastured on Dwarf Essex rape during the entire period. One lot 
was pastured on bluegrass during the same time. Each lot re~ 
ceived a different ration. 
From the results of the first year's work, it appears that corn 
alone is not a sufficiently well balanced concentrate for developing 
pigs grazing on rape forage. There is little difference in the 
efficiency of the following rations, (1) corn four parts, shorts four 
parts, bran and tankage each one par~, "(2) corn six parts, shorts 
three parts and tankage one part ( 3) and corn, nine parts, tankage 
one part, when fed to weanling pigs that are pastured on rape for-
age. A ration of corn and shorts in equal parts is superior to corn 
alone, but not equal to the rations mentioned. Blatchford's pig meal 
fed with corn in the proportion of one part meal to two parts corn , 
is not as efficient as a ration ·of one part corn and four parts skim 
milk. It also appears thatfor pigs grazing on rape forage a ration 
containing skim milk is not as good as other well balanced grain 
rations, and that rape as forage for swine is superior to bluegrass 
for pigs even when well balanced grain rations are fed in addition to 
the pasture. 
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BOTANY 
A fundamental study of the physiological relation of the 
powdery mildews to their hosts (G. M. Reed).-Theimportant work 
during the last year was with the powdery mildew of oats. A 
number of additional varieties of oats belonging to a number of 
different species have been tested with reference to their suscepti-
bility to the common mil,dew. They have proved highly suscepti-
ble. So far no variety of oats belonging to different common oats 
species has proved entirely resistant to the mildew. Experiments 
to determine the influence of nutrition of hosts on susceptibility to 
mildew have been continued with more or Jess conflicting results. 
The previous results reported on the influence of light, carbon 
dioxide and various mineral salts have been confirmed and extend-
ed. Some of the data is of sufficient value for early publication. 
It is felt that very important progress has been made on this pro-
ject which will shortly develop some very fundamental facts. 
Investigation of forest tree diseases (G. JVI. Reed).-During the 
last year a number of additional collections of woody fungi which 
are largely responsible for the decay of forest trees and timber have 
been made. New forms have been collected. It has also been pos-
sible to go over the entire collection in the herbarium and make 
fairly accurart:e determinations of all of the species. This has con-
sumed considerable time and labor. Many specimens were sent to 
Dr. C. J. Humphrey at the University of Wisconsin for identifica-
tion. 
The local collection now consists of SO species of polyporaceae, 
the only group of forest tree diseases that has been carefully collect-
ed. Most of the forms collected occur on fallen timber, but several 
important ones that cause decay in living trees have been secured. 
Among these are the Oak fomes, Ash Fornes, Black Locust Fomes, 
Black Birch Fornes, Juniper Daedalea and Pine Trametes. 
In connection with the Department of Forestry, the study of 
the fungous flora of the fence. posts used by that department for 
the study of the durability and efficiency of different materials used 
for the preservation of posts has been continued. A number of 
different forms responsible for decay of posts has been collecter 
but many have not been accurately . identified. Thirty-five forms 
have been secured from these posts thus far. 
An investigation of watermelon diseases found in Southeast 
Missouri (G. M. Reed, Helen Johann) .-During the last several 
years a kind of wilt has been causing considerable damage to water-
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melons, cantaloupes and cowpeas grown in Southeast Missouri low-
lands. The extent of this injury is becoming greater each year. In 
this investigation an effort is being made to find a method for cor-
recting the trouble. 
During the year isolations were made of Fusaria taken from 
dis·eased melons, cantaloupes and cowpeas during the previous sum-
mer. Thirteen different strains were isolated from the watermelons, 
two from the cantaloupes, and four from the cowpeas. These fungi 
have been kept growing in pure cultures and their physiological char-
acters have been studied. 
Infection experiments have been conducted to determine 
whether these strains of Fusaria may cause wilt in watermelons. 
The effects of wounding and inoculating the soil at the time of 
planting and also before and after planting were studied. In the 
preliminary work not all strains gave positive results,so only those 
causing wilt were used in a majority of the experiments. Fusaria were 
also used from other sources not supposed to cause wilt in water-
melons. 
It appears that wounding is not prerequisite to the entrance of 
the fungi into the watermelon roots and stems in the case of six of 
the strains isolated. These strains tend to prevent or delay the 
appearance of the seedling above the ground and to stunt the growth 
or to kill it. Inoculation of the soil in the greenhouse with the or-
ga.nisms which apparently belong to the different strains results in 
the death of a considerable proportion of the plants grown in the 
inoculated soil. Fusarium trichothecioides, which has never been 
known to cause watermelon wilt, can, under some conditions, en-
tirely prevent the appearance of seedlings above the ground. 
A systematic and physiological study of rusts (G. M. Reed).---. 
During the year a series of inoculations with the crown rust of oats on 
a large number of species and varieties of Avena were carried out. One 
variety of Avend barbata, two of Avena brevis, three of Avena fatua, 
one of Avena ludoviciana, three of Az•ena nuda, twenty-two of Avena 
Sdtiva, nine of Avena sativa orientalis, seven of Avena sterilis, and one 
of Avena strigosa, were tested·. Practically all of these varieties proved 
highly susceptible to the crown rust, even varieties having the reputation 
for being quite free proved susceptible under the conditions of the test. 
One variety of Avend brevis, Avena ludoviciana and Avena trisperma, 
and a variety of Avena sativa, showed some evidence of resistance. 
Most of the varieties were grown in the fieLd and data as to the amount 
of rust was secured there. A striking difference in the time in which the 
different varieties mature was noticed. It was also noticed that the 
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early-maturing varieties gave the greatest resistance. It appears that 
the so-called rust resistance of certain varieties is due mainly to their 
maturing early enough to escape the disease. 
Part of the varieties that were tested for rust were also tested for 
mildew. There is a striking parallelism between the relation of oat 
varieties to both crown rust and mildew. Both parasites seem to be 
able to take nearly all with equal readiness, but there is more evidence 
of resistance to rust than to mildew. 
Additional data was obtained with reference to resistance of wheat 
varieties to black stemmed rust and· orange leaf rust and the observa-
tions of previous years with reference to resistance of varieties was 
confirmed. A number of additional collections have been made of the 
local rust flora. New hosts for rust previously collected have been se-
cured anci a number of additional rusts have been gathered. 
Grain smut investigation and control (G. M. Reed).-W·ork 
with wheat smut ( Tilletia foe tens) has been pursued along the same 
lines as previously, and the most important results have been with refer-
ence to the amount of smut in relation to the date of planting. Five 
varieties of wheat were tested. Table 1 indicat<;s the results. 
TABLE 1.-AMOUNT OF SMUT IN RELATION TO DATE OF PLANTING 
Variety 
Defiance .. . ...... . .................. . 
Velvet Chaff .. . ... .. ................. . 
Fulcaster ......................... . . . 
Early Ripe ......... . .......... . ..... . 
Turkey .................. . .. . · · · .... · 
Percentage of Smut 
Sowed Oct. 2 
8.3 
16.2 
48.0 
31.0 
60.9 
Sowed Oct. 30 
28.3 
43.8 
62.8 
150.0 
35.1 
In every case the percentage of smut is higher on the late planted 
wheat. Similar data was obtained for sowings on October 21 and 
October 30, with a number of additional varieties, but results were 
not so striking nor consistent. 
Investigafions with the sorghum kernel smut, Sphacelotheca Sorgi, 
which were mainly concerned with the determination of susceptibility 
of sorgos Kafirs, Milos, and others showed them to be highly immune, 
while Jerusalem corn, a durra, and Dorso, a sorgo, also proved im-
mune. Perhaps the Kafirs and Sorgos, aside from the exceptions 
noted, are the most susceptible. 
During the season a series of varietal tests with the oat smuts, 
Ustilago avenae and Ustilago levis were made. A number of different 
varieties were inoculated with the spores of each of these smuts. The 
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results showed susceptibility on the part of all the varieties. The per-
·~entage of infection secured was generally low, however, varying from 
.5 to 20 per cent. In only one case, that of .A.7.iCJW nuda, was the per-
-centage of infection very high, and it was 86 per cent. 
DAIRY HUSBANDRY 
Influence of nutrition of heifers and age of breeding upon their 
:subsequentdevelopment (C. H. Eckles, 'vV. \V. Swett).-Thisinves-
tigation has been concerned with normal growth and protein require-
ments for growth. 
N onnal gro·wth.-Complete records of growth as shown by weight 
.and height measurements are now available for a number of animals 
from birth to maturity and for a larger number for the greater part of 
the growing period. Time is an important factor in the collection of 
data of this character. No new fa>Cts have been developed during the 
year, but the value of a normal curve of growth has been further shown 
by the constant use made in other investigations of the tentative results 
secured. Other investigators have made use of the tentative figur,es 
as a basis for estimating the growth of animals under their experimenta-
tion. 
Protein 1·equire111 en ts j01· gron,th.-Five additional animals have 
been put into the experiment. Of these two are on a low plane of 
:protein nutrition, receiving 8 per cent of their energy in the form of 
:protein; one is on a medium plane, receiving 15 per cent of its ene\gy 
·from protein ; and two are on a high plane, receiving 25 per cent o.f 
their energy from protein. The results thus far indicate that a ration 
-in which about 15 per cent of energy is from protein, which is con-
siderably less than feed standards in general use, is sufficient for nor-
mal skeleton grov\'th, but possibly a little deficient for the best standard 
:as measured by gain in weight. The data as it is being taken also makes 
it possible to compare the efficiency of protein from skim milk with 
:protein from a mixed ration. Thus far little difference has been noted. 
The data shows, as has been repeatedly found in growth experiments, 
that unfavorable conditions exert their effects much more on growth 
as represented by weight than on growth as represented by the develop-
ment of the skeleton. 
Factors influencing the composition of milk (C. H. Eckles, L. 
S. Palmer, vV. vV. Swett) .-Reports on the factors investigated during 
-:the year are contained in the following paragraphs. 
Cottonseed meal and cottonseed byproducts.-This phase of the 
project during the last year included a study of the use of silage to 
<Counteract the influence of cottonseed meal in the market qualities of 
3 
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butter. The studies on this subject reported in Research Bulletin 27 
were confined largely to the counteracting effect of silage on the in-
fluence of cottonseed meal in the composition of butter fat. The study 
of the market quality of butter produced showed that silage does not 
entirely counteract the oily fl"avor and increased hardness which ac-
company cottonseed meal feeding. However, these characteristics were 
not sufficiently pronounced to impair the market qualities of the butter 
or to be an objection from the standpoint of the consumer. Earlier 
and already published observations on the better keeping qualities of 
cottonseed meal butter were extended. The observations during the 
year indicate that the effect of cottonseed meal on the keeping qualities 
of the butter was further increased by the presence of silage in the 
ration. 
The ca.use of the counteracting influence of corn silage when fed 
with cottonseed meal.-Three experiments were conducted during the 
year. Two cows were used in each experiment. In the first experi-
ment the silage in the ration was replaced with alfalfa hay which had 
been treated with an amount of lactic acid equivai.ent to that found in 
silage. The lactic acid contained the same concentration as the acid in 
the silage. The results gave substantial evidence that the lactic acid 
in silage was largely responsible for the counteracting effect of silage. 
Results in the first experiment were slightly vitiated by the fact that 
a comparison of the fat constants of the two basal periods showed that 
the effects of advancing lactation thruout the experimental period made 
the effects of the acid feeding less prominent than they would other-
wise have been. The experiment will be repeated with acetic acid in-
corporated in the acid ration in the amount equivalent to the acetic acid 
contained in silage. This will give an equivalent for practically the en-
tire acid contained in the silage. 
In the second experiment the silage in the ration was replaced by 
timothy hay which had been treated with an equivalent amount of lactic 
acid as found in the silage. The, silage period was preceded by one of 
grain, including cottonseed meal and timothy hay and a similar period 
followed the acid feedings. The results confirmed previous observa-
tions on the counteracting effects of silage on the effects which cotton-
seed meal exerts on all fat constants except the melting point. The 
results were entirely negative in the period where timothy hay treated 
with acid was fed. This probably is accounted for by the great difficulty 
experienced in causing timothy hay to absorb the acid. It was com-
paratively easy to get the ~lfalfa hay to absorb the acid in the experi~ 
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ment. This phase of the experiment will be repeated 111 order that 
these observations may be confirmed. 
The third experiment was more or less preliminary in nature. The 
object was to observe the effects of replacing silage with sugar. Obser-
vations of other investigators have indicated that the effect of consider-
ably large amounts of easily digested carbohydrates has the same effect 
on constants of butter fat as the feeding of silage. Commercial glucose 
syrup equivalent to the glucose contained in the silage fed in the first 
experiment was fed before the typical silage fermentation had taken 
pPace. The amount was calculated from the acid contained in the 
silage. The hay fed in the sugar period was a mixture of equal parts 
of alfalfa and timothy. The results secured were entirely negative 
except that they confirmed observations on the effects of feeding cotton-
seed meal. The fat constant during the period . of glucose and hay 
showed only the effects of the cottonseed meal in the ration. This ex-
periment will be repeated and glucose in purer form and in amount com-
parable with that fed by other investigators will be used. 
Influence of condition at partu.rition on the composition of th~ milk 
and btttter fat.-Only one cow was observed during the year, since it 
was not considered advisable to enlarge upon this phase of the investiga-
tion with the other work that was being carried on. The data secured 
from analysis of the milk and butter fat of this one cow during the year 
substantiated those secured during the last year. This cow claved in 
July 1916 at a slightly lower body weight than in 1915. She was con~ 
tinued on the same plane of protein intake with the same ration with 
the exception of silage, and she produced milk and butter fat of the 
same general composition as during the previous year. The protein 
averaged about 3 per cent and the butter fat slightly less than 3 per 
cent; the constitution of the butter fat showed a high saponification 
value, a high Reichert-Meiss! number and a low iodine value. After 
·she had been in milk 90 days the protein in her ration was increased 
from a little more than one pound to practically two pounds a day. This 
caused a marked improvement in the physical condition and a gain in 
body weight and an. increase of several pounds in the milk flow. The 
percentage of protein in the milk increased to 3lh per cent and the fat 
to 5 per cent. The constitution of the butter fat also became normal, but 
this was probably not duet to the change in ration, as the same change 
occurred in 1915 without a similar change in ration. The cow will 
calve again in August 1917, two or1 three hundred pounds above her 
weight at parturition in 1915 and 1917. She will be placed upon the 
same ration that she received in the two previous years, and data will 
be secured on the composition of milk and butter fat. 
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Winter rations for dairy heifers (C. H. Eckles, W. W. Swett). 
-Twelve animals were used this year in the wintering trial covering 
170 days. A total of fifty heifers have been used in this experiment 
during the four years it has been under way. The data this year sup-
ports that gathered previou ly. Heifers r eceiving a ration of silage and 
timothy hay will be maintained but will make very little gain in weight 
during the winter. Gains much above the normal may be had by feed-
ing liberally with concentrates but this greatly increases the expense 
of raising the animals. \Vhere summer pasture is relatively cheap and 
grain high the economical plan is to feed the animals a ration com-
posed largely of roughage during the winter and to keep them in a 
moderate condition. Under this plan of feeding a large pc..rt of the 
Heifers used in wintering experiment 
growth is made from pasture but the animal may be somewhat slower 
to mature . The most practical ration for Missouri conditions is silage 
and a legume hay f r roughage with a grain allowance of about two 
pounds daily. 
These experiments have verified the results previously reported for 
t.his investigation, as well as by others, to the effect that unfavorable 
rations exert a much more pronounced effect upon the growth as 
represented by weight than upon the skeleton growth. Unless the 
rations are rather extreme in charact r the rate of skeleton growth is 
not affected appreciably. · 
Silage investigations (C. H. Eckles, L. W. Wing) .-Additional 
data i availabJ,e regarding the weight of a cubic foot of silage, but as 
yet it is not possible to give any practi able plan for estimating the 
weight of silage. There are wide variations in weight due to several 
causes which make more information on this p int necessary. 
The results reported last year concerning the use of legumes for 
silage have been corroborated. Trials conducted for four year how 
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that excellent silage may be made from any of several legumes, pro-
vided the materials when put into the silo contain about 40 per cent dry 
matter. Legumes cut for hay ordinarily contain 25 per cent dry matter. 
This can usually be raised to 40 per cent by allowing the material tci 
dry in the sun four or five hours after cutting. The loss in dry matter 
from silage made of legumes treated in this manner is approximately 
10 per cent, while in silage from some sources containing from 20 to 
25 per cent of dry matter the loss is more than 20 per cent. The 
advisability of putting forage rich in grain into the silo has been investi-
gated by determining the loss in tlhe corn grain, in the leaves and in 
stalks separately. The necessary chemical determinations have not yet 
been made. 
A study of heat coagulable and water soluble protein of cow's 
milk (L. S. Palmer).-The relation of milk proteins to their filtra-
tion thru the Pasteur-Chamberland filter as found by other investi-
gators cannot be confirmed. Other investigations indicate that 
from 40 to 70 per cent of the albumen of cow's. milk passes thru the 
filter when the milk is preserved with chloroform, while practically 
100 per cent passes thru the filter when the milk is preserved with 
formaldehyde. 1t has been found in this investigation that only. 
abou1i 75 per cent as much nitrogen passes thru the Pasteur-Cham-
berland filter when preserved with chloroform as when preserved 
with formaldehyde, but the total amount which passes thru in the 
presence of either preservative or without any preservative at all 
does not exceed 25 per cent of the t<;>tal non-casein nitrogen. The 
amount of albumen which passes thru when formaldehyde is added 
to the milk was found to be only about 10 per cent of that which may 
be obtained from the· casein filtrate of the original milk when tan-' 
nic acid was used as the protein precipitant. It seems from these 
obs·ervations and those of other investigators that there is a great 
variation in the fineness of the pores of the Pasteur-Chamberland filter. 
It was foi.ui.d that the presence of chloroform in milk materially de-
creased the yield of albumen, especially after it had stood a few days. 
In regard to the character of the proteins which invariably r~main 
after the he·at coagulable proteins have been removed, a review of the 
literature on methods of analysis and the preliminary work indicates 
that these proteins are merely the residue of albumen and globulin from 
the original milk which have been sufficiently decomposed during the 
removal of the casein with the acid to render them non-coagulable by 
heat and to alter their properties in other ways. No indication was 
obtained of the presence of proteosis and peptones in milk as non-
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coagulable proteins have been designated in the past. It appears that 
heat-coagulation will have to be abandoned as a method of determining 
the albumen of cow's milk. It has long been an unsatisfactory method. 
Cheese making undeir Missouri conditions (L. G. Rinkle).---< 
There has been a revival of interest in farm cheese making in Missouri, 
especially in the Ozark region. In this investigation it is hoped to 
develop a satisfactory method of manufacturing a marketable cheese on 
the farm. During the year forty-five cheese have been made under 
different conditions. One of the chief difficulties in making these is 
controlling the temperature during the ripening. Sealing of the cheese 
into an air-tight container so that it can be ripened under spring water 
is being investigated. The practicability of making cheese from farm 
skim milk is also being tested. 
A study of the factors causing fishy flavor in butter (L. G. 
Rinkle) .-One hundred and seven churnings have been designed to test 
a variety of factors. The results so far have been largely negative and 
tend to raise a doubt cpncerning the results published on the subject in 
recent years. It has not been found possible in any case to produce a 
fishy butter by reproducing conditions of high acidity and the presence 
of a metallic salt, which factors have been given as the cause of fishy 
flavor in the past. 
ENTOMOLOGY 
An investigation to determine what insects are InJurious to 
nursery stock in the state, their life history, distribution, injury, 
and methods of control (L. Haseman, K. C. Sullivan) .-This pro-
ject to a large extent is being operated in connection with the nursery 
inspection and is co-operative with different. nurserymen in the state. 
Special study is being made of the control of the apple-leaf skeletonizer. 
In cooperation with several nurserymen the control of the San Jose 
scale with hydrocyanic acid gas as a fumigating material and miscible 
oil as a dip material is being investigated. Hydrocyanic acid gas des-
troyed from 97 to 98 per cent of living scale on nursery stock, and 
miscible oil destroyed 99 to 100 per cent. 
A systematic study of scale insects of Missouri (A. H. Hol-
linger) .-Several hundred collections •vere taken :during the year and 
many observations were made thrnout the state. New systems of 
identifying the scale insect have been developed and a key for the identi-
fication of the sca,le insects common to Missouri has been worked out. 
Thirteen new species of scale insects have been found in Missouri 
during the year. Nine additional genera are reported. 
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Injurious insect pests of melon and related crops (L. Haseman). 
-Efforts have been made to perfect methods of control for striped 
cucumber beetle, melon louse, squash vine borer, squash stink bug and 
an unidentified leaf bug have been made during the year. Dust and 
sprays have been successful in controlling the striped cucumher beetle. 
Nicotine was found to kill the young nymphs of the squash stink bug, 
but it only stupefied the older nymphs and adults. No remedy has been 
found effective for the squash vine borer aside from the removal of the 
larvae by hand. The new unidentified leaf bug was first observed late 
in the fall on squash foliage. No insecticides were tried but observa-
tions were made on its habits a:nd life cycle and on the nature of its 
injuries. 
An investigation to determine the causes of the periodical re-
currence of insect pests as scourges (L. Haseman) .-This investi-
gation is merely a series of observations covering a number of years to 
determine wha.t correlation exists between outbreaks of the more com-
mon insect pests such as chinch bugs, hessian fly and army worm and 
various climatic factors such as the effects of rain, heat, drouth, or 
severe winters. The last five years have been unusua.lly good ones for 
study of this kind. It is hoped that after a few more years of observa-
tions it may be possible to forecast certain entomological conditions with 
the knowledge that will be gained from this investigation. 
Annual cycle of hessian fly in Missouri and its control (L. Hase-
man) .-During the year experimental plots at Liberty, Maryville, 
·walker, Springfield, Lebanon, Columbia, Carrollton, Higginsville, 
Kirksville, St. Charles, Ste. Genevieve, Altenburg, Fredericktown and 
Popular Bluff have been operated. On most of the fields three seedings 
at intervals of a week were made previous to the calculated fly-free date 
for the locality. One seeding was made on the fly-free date and three 
seedings at intervals of aJ week after that date were made. The data 
collected indicate that no fly developed on any plots seeded on or after 
the previously calculated fly-free date. A difference of from three to 
seven days in seeding on or about the fly-free date often results in the 
presence of the fly on the earlier seeded wheat. The results thus far 
fully confirm the recommendations which have been made to plow under 
stubble at once after harvest and cultivate it to keep down volunteer 
wheat and then seed on or after the fly-free date calculated for the 
community. 
In the test of several varieties of wheat to determine their relative 
susceptibility to injury by the fly no difference was observed in the 
number of eggs deposited in the fall. 
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FARM CROPS 
Investigations with soybeans (C. A. Helm, J. H. Smith).-
Eighty-four varieties of soybeans were tested for yields of seed only 
at Columbia. The Morse yielded 28.8, Austin 28.4, Virginia, 27.2, 
Mikado 26.1 and Columbia 25.6 bushels to the acre. 1\t :\iaryville, 
Peking, Sable and Black Beauty were the leading varieties among the 
nine tested for seed, with respective yields of 16.9, 15.4, and 14.9· 
bushels to the acre. At ·warrensburg hay yields only were taken. 
Mikado, Wilson and Black Beauty lead among the nine tested with 
respective yields of 3.9, 3.6, and 3.5 tons of cure9- hay to the acre. 
Tests during 1917 are being made at Columbia, Maryville, ·warrens-
burg and Kennett, and on sixteen different farms in various parts of the 
state. 
In the cultural experiments with soybeans at Columbia the re-
sults showed better yields of seed and hay from seeding between June 
1 and June 15 than ea~rlier or later dates. On the Station farm aii 
Columbia 9eeding in rows 8 inches apart gave better yields of hay and 
seed than other methods. Drilling at the rate of 42 ponnds to the acre 
in rows 8 inches apart ga,ve better yields than when, 64, 82 or 104 
pounds of seed •vere used. 
Investigations with cowpeas (C. A. Helm, ]. B. Smith).-The 
tests in 1916 for seed production were planted so late that the seed did 
not ripen at Columbia, Warrensburg and Maryville. At Columbia, 
Groit, Whippoorwill, Clay, Coffee and Red Ripper led in yield of hay 
in the order named. At both Warrensburg and Maryville the Whip-
poorwill was the leading variety for hay production, closely followed 
by Red .Ripper and Clay. 
In the cultural experiment with cowpeas conducted at Columbia, 
the largest yield of hay resulted from 'Cl.rilling at the rate of 5 pecks to 
the acre. There was no difference in the yields of rows placed 8, 24. 
and 40 inches apart when equal quantities of seed were used. The 
largest yield of each came from rows placed 16 inches apart. 
Investigations with alfalfa (C. A. Helm, ]. B. Smith).-The 
varieties of alfalfa were so overrun with weeds in 1916 that they were 
plowed up. The best results from this project indicate a marked 
superiority in the performance of. northern grown seed over the seed 
grown in the region ranging from the Southern States to the s'ub-
tropics. In the future, comparisons of varieties will include seed only 
from the Central States and northward. 
Investigations with oats (W. C. Etheridge, ]. B. Smith).-In 
1916 the variety tests of oats were harvested from the fields at Colum-· 
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bia, Maryville and W arr·ensburg. The crop at Shelbina was a complete 
failure. The four best yielding var·ieties at Columbia were Green 
Russian, Big Four, White Russian and Kherson, with respective yields 
of 30, 28.6, 28.2 and 27.8 bushels. At Maryville the four highest yield-
ing varieties were Great Dakota, Kherson, Red Rust P:roof and 
Early Champion, with respective yields of 47.7, 46.9, 45.1 and 40.2 
bushels per acre. At Warrensburg the plots that were fall plowed yield-
ed nearly 12 bushels to the acre more than either the plots plowed early 
in the spring or disced. In the comparison of various rates of seeding 
the yield increased slightly but regularly with the rate of seeding. The 
minimum yield was 27.9 bushels to the acre with a seeding of four 
pecks, while the maximum was 34.6 bushels to the acre with a seeding 
of twelve pecks. 
An investigation with winter oats at Columbia in the unusually 
severe winter of 1916-17 resulted in the killing of all the varieties 
and selected strains of winter oats growing on the station field. Con-
tinued efforts will be made to establish strains hardy enough to resist 
winter killing at least in South Missouri. Future experiments will be 
conducted on the experiment field at Kennett. 
Investigations with barley (W. C. Etheridge, J. B. Smith).~ 
Previous work has indicated a general lack of adaptability of spring 
barley for South M-issouri, altho in favorable seasons it can be success-
fully gro\vn·in the northern part of the state. In 1916 a few varieties 
were grown at Columbia, Maryville and Warrensburg, with success at 
Maryville and Warrensburg, where the yields were 22.7 and 21.5 
bushels to the acre. 
All the. varieties and strains of winter barley were completely 
killed in the severe winter of 1916-17. Past reports having indicated 
progress in the selection of hardy strains, work will be resumed in 
1917 using such varieties as ha..ve shown resistance to winter killing 
at other stations. 
A study of the adaptation of improved varieties of corn for Mis-
souri conditions (E. M. McDonald, J. B. Smith).-For immediate 
practical benefits, tests of varieties of corn have satisfactorily reached 
a partial conclusion. A la.11·ge number of varieties have been tested 
yearly since 1905 on the Station field at Columbia and on outlying ex-
periment fields and in co-operation with many farmers in the state. The 
results of these tests were published in Buiietin 143 during the year. 
Results of work done up to date will be found on page 15, in a sum-
mary of this bulletin. 
The influence of the spacing of rows of wheat and oats upon the 
yield and quality of the grain prodUJCed (E. M·. McDonald).-Re-
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suits from the trials with wheat planted in 1915~16, and from oats 
planted in 1916, indicate beyond a reasonable doubt that when oats 
and wheat are seeded in drill rows three or four inches apart, no in-
crease in yield is gained over that produced when the rows are 
spaced the ordinary distance of six or eight inches apart, provided 
an equal quantity of seed is used for each variation of the spacing. 
The object of the investigation having thus been gained, the pro-
ject was discontinued in the fall of 1916. 
Investigations with wheat (W. C. Etheridge, E. M. McDonald). 
-Work for the improvement of winter wheast in Missouri was con-
Harvesting the progeny of selected strains of wheat in wheat breeding investigations 
tinued thru 1916. New pure line selections and hybrids made at this 
Station are each year included in the comparison of a large number 
of selections from hybrids and commercial varieties. In some cases 
selected strain are much superior to the parent stock, while in other 
cases they are inferior, and in still thers the selection is practically 
identical in performance with the original stock. For example, the 
average yield per acre for the last three years of the original strain 
of Fulcaster was 35.9 bu hel to the acre, while that of the selected 
strain was 40.5. The original train of Early Ripe yielded 31.4 bushels 
to the acre while that of the selected strain was 27.3, and the yield of 
the original strain of Poole was 31.6 bushels to the acre, while that 
of the selected strain w3ls .31.8. Excellent progress is being made in 
this project and it should be the means of supplying yearly to the 
state valuable strains of wheat by mean of which the wheat yield of 
the state eventually may be increa ed. 
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Variety tests of wheat were continued on the Station field at Co-
lumbia and on the outlying fields of Maryville, \Varrensburg and Shel-
bina, but the crop at Shelbina was a failure. The four best varieties 
at Columbia were Harvest King, Fulcaster 8-y, Mediterranean 30 and 
Fulcaster, with respective yields of 23, 21.4, 21.4 and 19.3 bushels to 
the acre. At Maryville the four best yields were produced by Mediter-
ranean, Jones' Red Wave, Harvest King and Fulcaster, with respective 
yields of 42.1, 41.4, 37.2 and 36.4 bushels to the acre. At Warrens-
burg the four best yields were produced· by Dietz, Fultz, Harvest King, 
and Fulca,ster, with respective yields of 26.2, 22.7, 20.8 and 20.5 bu-
shels to the acre. In the spring of 1917 tests at Columbia and War-
rensburg were in good condition but those at Maryville were plowed 
up because of the severe winter killing. Since the field at Shelbina was 
discontinued in 1916, no wheat was sowed. 
A study of certain spring, summer and fall sown crops for for-
age (C. A. Helm, J. B. Smith).-At Columbia, Canada field peas 
sown alone and a mixture of Canada field peas and oats were the 
leading forages in the order named. In the same tests a mixture of 
Amber sorghum and cowpeas gave best results and Kafir corn with 
sorghum came second; while a mixture of rye and vetch gave best 
results, with rye ailone second. 
A study of the cultural requirements and adaptations of Sudan 
grass (C. A. Helm, J. B. Smith).-The results from the investiga-
tion with Sudari grass give much promise for the future of this crop 
in the agricultur-e of Missouri. Most of the 1916 cooperators report 
good yields of hay and an increasing interest of the neighborhood in 
the crop. Future experiments with Sudan grass will be restricted to 
the Experiment Station field at Columbia and the outlying experi-
ment fields at Maryville, vVarrensburg and Kennett. Cooperative 
work with farmers will be conducted in the nature of demonstrations 
only. 
Factors influencing the development of the mai21e plant-:-Field 
Studies of the Plant (W'. C. Etheridge, E. M. McDonald) .-On ac-
count of unfavorable weather conditions in 1915 the study of the cor-
relations was not completed until 1916. No significant correlations 
between the characters studied were then found. None of the char-
acters studied were shown to be correlated definitely with the ability 
of the plant to yield. 
A point from which the development of the maize has not been 
thoroly studied is the response of the plant when grown in a mixture 
with another plaJnt which acts as a competitor. Soybeans and cow-
peas have been planted with corn, but no conclusive data to show the 
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relation of the presenoe of the plant to the structural characteristics, 
. yield and maturing period of the maize have been obtained. 
In the present season such investigations will be made by employ-
ing soybeans and using the statistical m'ethod for determining the in-
fluence of the presence of the soybeans on the development of the 
maize. 
FARM MANAGEMENT 
Farm cost accounting (R. M. Green).-vVhen all the records 
·from the farms from which data were collected in 1916 are complet-
ed, complete records will be available for 116 farms. A bulletin is 
being prepared which will include some of the following facts in its 
summary: Exclusive of depreciation, the average cost of keeping work 
horses on the farms studied during the years 1912, 1913, 1914, and 
1915 wa.s $90.33. The appreciation of a work horse increases thru 
the sixth year of the horse's Iik At that time the depreciation in 
value begins. The depreciation drops slowly until after the tenth 
year, after which it is much more rapid. The actual depreciation in 
the work horse herd can be materially lessened by keeping on hand 
a good proportion of young stock that is appreciating in value. It 
appears that there is tendency toward a more lavish and unnecessary 
liberal f·eeding of stock in years when low prices prevail. The aver-
age cost of feeding makes up abouf 72 per cent of the total cost of 
keeping the fau-m work horse. 
A great variation in the cost of keeping farm work horses was 
caused by the liberal use of oats on some farms which increased the cost 
materially. Of the twenty farms with the lowest feed cost per head, 
30 per cent fed oats with corn in equal or, eV'en greater proportion, 
while of the eighteen farms with the highest feed cost per head, 61 
per cent used the large proportion of oats. On farms using corn and 
no oats for grain in the work horse ration an average cost of $68.79 
. a head was found as compared with a cost of $71.56 a head on farms 
where horses were fed oats and corn pound for pound. 
It appears that medium work on a medium ration is much more 
economical than heavy work on a liberal ration, or light work on a 
low ration. For economical management of horse labor the experi-
ence on the farms studied indicates that a horse should work from 
800 to 1500 hours a year. During the years studied the average feed 
cost per hour did not ordinarily exceed six cents for an hour's labor. 
The difference between the lowest and highest average feed cost per 
hour of labor was approximately four cents. On the basis of an av-
erage of 1100 hours per horse, this amounts to $44.00 per horse, or 
HOW THE STATION WORKS 45 
$220.00 per farm where five horses are kept. The average total cost 
per hour of horse labor for 1912, 1913, 1914 and 1915 was 7.6c, 8.2c 
7.2c and 7.6c per hour respectively. 
Farm management survey (0. R. Johnson).--:Labor incomes 
have been calculated on the Saline and Dade county record. Some ef· 
·ficiency factors have been calculated. The calculations on these two 
surveys have not advanced far enough for conclusions to be reached. 
FORESTRY 
Investigations of the growth and culture of varieties of basket 
willow for Missouri (E. C. Pegg) .-A new holt has 'been established 
with plots about twenty-five feet square instead of rows. Three vari-
eties of purple willows, Caspian and American Green willows, Arrl·erican 
Yellow Oziers, and Patent Lemley are represented in this new holt. Un-
d.er the new plan the cost of each step in caring for the willows is ac-
curately kept. The cost of cultivation has been reduced by the use of 
the hand cultivator. Loss from insects, especially the cottonwood bee- · 
tle, has been reduced to a, minimum. Almost without exception the 
widest spacing yields the fewest rods and gives greatest weight, and 
the narrowest spacing shows the greatest number of rods and least 
weight. Except in American Green willow little difference is noted in 
the total weights of rods from butts and middle cuttings, and the yield 
from the tip cuttings is less. In the American Green willow the yield 
from the butt and tip cuttings is practically the same and that from · 
the middl-e about 40 per cent greater. In general the number of rods 
is greatest from tip cuttings and lowest from butt cuttings. 
A study of the methods of prolonging the service of wood fence 
posts (E. C. Pegg).-The third ex amination was made of the posts 
that were set in November 1913. About seventy-five posts represent-
. ing five different treatments and sixt·een species of wood failed . this 
year, where but thirty-five failed last year. The most perishable woods 
are the sycamore, basswood, willow, persimmon, cottonwood, birch, dog-
wood, black oak, red oak, sugar maple and ironwood. Charring the 
ends of posts previous to setting them seems to have been successful 
. only in the case of the sycamore. In the case of black ash, redbud and 
white elm it hastened the decay. Setting in gravel and with one brush 
coat of hot carbolineum is of little value in preserving perishable woods. 
~ Two coats of creosote lengthens the life of the posts. The open tank 
. method of treatment confined the fungous attacks to less than seven 
per cent of the posts. No failures have yet occurred with posts treated 
in this manner. 
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HORTICULTURE 
Examination of buds in winter for forecasting the probable 
bloom (J. C. Whitten) .-It has been again found that with a little 
practice and observation, one is able to predict very accurately the 
amount of bloom that a given branch on a tree will . produce. These 
predictions were verified by examinations of sections of the buds and bv 
letting buds open after the branches were cut from the tree and placed 
in the green house. In general three kinds of buds were found upon 
a branch-one kind is unquestionably the wood bud, another is the 
fruit bud, and the third may be either. ·with a little practice the close 
observer is able to identify most of the buds of this third group. Con-
siderable variation is present in many buds of different varieties. The 
observer must be acquainted with the varietal characteristics as well as 
the general external features of the buds, but accurate predictions can 
be made of the probable bloom that a given tree or orchard may have. 
Asparagus selection (J. C. vVhitten) .-The plot seedlings are 
now in the nursery row as a result of crossing made in accordance with 
the plan previously outlined. They will be planted in permanent beds 
in the fi·eld at which time they will be large enough for the character 
and size of each individual plant to be determine;d. The selection will 
be made, eliminating those not coming up to the standard required at 
the time of setting in the bed. 
So far as can be judged from the seedlings at the present time, a 
large number appar·ently inherit the succulence and desirable qualities 
of the parent from whom they were selected. When compared with 
seedlings of ordinary stock of some varieties, it appears that selection of 
plants intercrossed results in securing fine large plants. For plants 
not selected, only occasionally are large plants secured. 
Apple breeding for late blooming habit (J. C. Whitten) .-Seeds 
and seedlings secured from previous cro~s·es are growing in the seed 
plots. This year two hundred crosses were made from commercial 
varieties and late blooming sorts. The trees alrea·dy produced are 
blooming in fine shape and it is thought some interesting forms will be 
developed. 
Treatment of apple canker diseases (J. C. Whitten) .-'The 
eradication of canker on the horticultural grounds has been so suc-
cessful that very little of the disease has appeared and but little work 
has been done under personal supervision during the year. The method 
of cleaning out and disinfecting the canker wounds previously re-
ported is successful. Eradication work carried on by extension workers 
has resulted in about ninety per cent of the treatments being successful. 
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The ten per cent not fully successful were usually old trees where the 
disease had gone too far to be cured, and where the canker returned 
in limited areas. Where the first treatments were unsuccessful the 
second treatment usually eliminat·ed the infection. Commercial orchards 
cooperating in using the treatments developed agree that canker can be 
kept in check by the cleaning and disinfecting method. 
Nutrition of fruits wilth special reference to hardiness (J. C. 
Whitten).-The work with strawberries has all been transferred from 
the Southwest Missouri strawberry section to the University fruit 
farm. Six varieties are being maintained. The only experimental 
work conducted during the year was with lime. One half of the 
field was given an application of ·500 pounds of lime to the acre. The 
litne was put on during the growing season of 1916. There was 
very little differenoe in yield between' the limed and unlimed areas. It 
appeared that the limed plants developed better foilage. Mildew seemed 
to be more prevalent on the limed plants, but this may have been due to 
the heavier foliage present on them. Variety tests conducted along with 
the experiments resulted in the following yields, in crates per acre: 
Senator Dunlap, 297; Warfield, 257; St. Louis, 24.8; Aroma, 220; 
Gandy, 208; and Son's Prolific, 205. 
The peach crop was almost completely destroyed by the cold winter 
of 1916. In the fertilizer work with peach trees one fact was brought 
out forcibly on observation of the living trees in each plot. The trees 
receiving nitrogen alone or in combination are more vigorous than trees 
not so treated. More trees are alive in the plots treated with nitrogen 
than in other plots. 
The apple plots treated with fertilizers are still under observation. 
\Vork at Brandsville was discontinued on account of the prevalence of 
blight. While all of the orchards were affected more or less by bEght 
on account of the increased vigor of the fertilized trees, they were at-
tacked more than t:he other trees. No fertilizer was applied last year, 
and blight has been prevalent but not so damaging as in previous years. 
The experiment at Lebanon is developing well and · should yield re-
sults soon. 
Bud selection for increasing yields (J. C. Whitten).-Observa-
tions and records on the trees included in this experiment show that 
the trees from the good fruit trees bore an average of 4.11 bushels of 
fruit per year, while those trees propagated from poor parentage gave 
an average yid9 of 8.1 bushels per year. No appreciable difference in 
quality was noticed. Since the buds from which these trees were propa-
gated were taken from trees which had already begun to decline, it is 
possible that these trees also will show a marked difference when they 
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begin to decline. To date there has been no appreciable difference in 
the performance of the trees in regard to the quantity and quality of 
fruit produced. 
Fruit bud development of fruit trees as influenced by treatment 
and previous crops (C. C. W•iggans) .-Observations during the 
year bear out the previous reports that individual spurs of the varieties 
under observation will fruit two years in succession only in exceptional 
cases. Attempts are being made to determine the amount of stored 
plant food in the spurs by determining the amount of carbohydrates 
present. The analyses have been limited to the determination of re-
ducing sugar, total sugar and starch. Results indicate that there is no 
great difference in the amount of these present in bearing and in non-
bearing spurs. Determinations were made between January and June, 
1917, upon the spurs of the pr:evious year. 
Moisture determinations showed that the bearing parts have a 
slightly higher percentage of moisture than the non-bearing fruit parts. 
It seems that the water movement from fruiting parts affects the spurs 
as well as adjacent leaves. Tests of the depression of the freezing point 
of saps from fruit parts have confirmed ·earlier tests that the cortex sap 
from bearing parts are more concentrated than the sap from non-bear-
ing parts. Sugar determination results noted previously may help to 
explain this condition. The depression tests of sap from parts bearing 
more than one fruit indicate that there may be some correlation between 
the number of fruits and the depression of the freezing point. The 
leaf sap and also the spur sap from spurs bearing three apples was 
slightly more concentrated than sap from spurs holding one fruit. 
Observations and measurements made upon the number and size of 
leaves borne upon the fruiting parts show that in general the bearing 
spurs have a smaller number of leaves and that the leaves are ~maller 
in size than similar non-bearing spurs. The total leaf surface of non-
bearing spurs averages nearly fifty per cent greater than that of the 
fruiting spurs. 
Fall versus spring planting of trees (J. C. Whitten, C. C. Wig-
gans).-Plantings in the fall and spring show growth favoring the fall 
planting as in previous years. At the beginning of this experiment it 
was assumed that early fall planting would be preferred where trees are 
to be planted in the fall. This assumption was based upon the statement 
of horticulturists who had recommenued fall planting. The reasons as-
signed for this were that it gave the trees time to become established and 
to make root growth before the winter came on. 
The past year's work emphasizes more fully that root growthdoes 
not begin until after the ground freezes on top. Early planting does not 
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result in the earlier establishment of the root system. On the other 
hand, earlier planting causes more shriveling and drying at the tips. 
Determinations show that early planted trees lose water while trees 
planted as late as early December do not shrivel or lose much water. 
The late planted trees get thru the winter in far better condition making 
larger growth in spring than those planted earlier in the fall. However, 
earlier fall planting resulted in better growth than spring planting. 
There has been practically no difference between early and late spring 
planting, provided the trees were all well kept while dormant. 
Tr e sprayed with B. T. S.-Plant partlalJy defoliated, leaves variable In 
size and poor in color 
One variety of apples tested seems to be exceptional. Ingram 
planted early in the fall died back to the ground as previously. The 
spring plantings succeeded as well as most commercial varieties when 
planted in the spring. The Ingrams were one year old; no two-year-old 
stock was available. More Ingram trees are being propagated for 
further tests. 
A study of the factors influencing the rest period of horticultural 
plants (W. H. Lawrence) .-Result and conclu ions presented in 
Research Bulletins 1, 15, 16 17, and 21 of this Station show a rest 
period to be a normal, yet a more or less inactive period occurring dur-
ing the life history of a plant. It i evident that one or more rest 
periods may occur during the life history of an individual. It is also 
evident that woody plants on which both vegetative and fruit buds 
occur present distinct and often quite vadable differences in the dura-
4 
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tion and intensity of the rest period, not only for the plant but for 
the individual buds upon the plant. 
With the idea of securing greater specific knowledge of the factors 
influencing the rest period, preliminary investigations were continued 
for the purpose of learning more of the external and internal influences 
and internal changes, both physical and chemical, preceding and ac-
companying and following the rest period. Investigations were con-
ducted with growing healthy plants. Mainly radishes, tomatoes, soft 
wood cuttings and maturing wood of many varieties of deciduous 
Tree sprayed with soluble sulphur a:nd nearly defoliated 
fruit trees were used. An attempt wa made to determine the nature of 
the rest period by determining the external growth factors influencing 
the internal activities by subjecting the plant to the fumes of ether, car-
bon dioxide and other ga es. The influence of pota sium chloride and 
lithium chloride on diffe rent varietes of b et, bean; mu kmelon, tomato 
and turnip seed was stud ied. Ninety-three varieties of garden and 
farm seeds were treated to determine the effect of etherizing, freezing 
and soaking seed on the rate and percentage of germination. The in-
fluence of carbon dioxide and oxy en on the germination of oaked 
seed was al o studied, a wa the effect of liquid taka-dia tase. Garden 
beans were treated with strong alkali oluti ns. Radishes were treated 
with phosphate, sodium, calcium ammonium nitrate, and calcium ul-
phate to determine the eff ct on maturity. Liquid taka-diasta e was 
also used a a liquid ferti lizer on young b ets and the effect of ether on 
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soft wood cuttings and the treatment of hard wood cuttings in the in-
cubator was another point taken up. The effect of ether upon the 
Close view of the tree sprayed with soluble sulphur showing extreme In· jury to fruit as calyx burn 
Tree sprayed with lime-sulphur- foliage abundant, 1 aves large and 
w 11 colored 
maturity and frui tfulness of beans wa considered. The work done was 
largely preliminary and will be followed later by more complete and 
thoro investigations. 
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Spraying fruits for insect and fungous diseases (vV. L. Law-
rence).-Observations were made on the fruit from orchards 
sprayed at Clarksville, Little Blue, St. Joseph and Willard by the 
extension workers in horticulture and entomology. 
Apple scab fungus, sooty blotch fungus, the codling moth and cur-
culio have 'as usual, proved very injurious and destructive. The con-
These specimens Illustrate calyx bur~ injury 
trol of the fungous disease and insects require the use of a combina-
tion insecticide and fungicide. As an in ecticide arsenate of lead is 
generally conceded to be the most effective stomach poi on and i there-
fore commonly used for this purpose. Ar enate of lime is al o a 
promi ing stomach poison. As fungicides lime-sulphur, B.T.S. and 
oluble sulphur are quite generally used. . 
Numerous complaints have been received relative to the burning 
of the foliage and the n1s eting and burning of the fruit. From the 
reports received it is evident that very different and conflicting results 
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are secured in different localities following the use of the same com-
-bination spray. 
To determine the comparative influence of several of the com-
bination sprays more commonly employed a study of both the injurious 
and beneficial effects upon fruit and foliage was made relative to the 
use of arsenate of lead and lime-sulphur, arsenate of lead and B.T.S., 
arsenate of le<!!d and soluble sulphur and arsenate of lime in combina-
·tion with each of the fungicides named. 
Orchards in full bearing located at Clarksville, Little Blue, St. 
Joseph and Willard were sprayed four times (with the exception of two 
sprays applied at Clarksville). In making the applications separate 
groups of trees were sprayed with one of the six combinations. The 
results of the work done in the s-eparate sections were comparable. 
As internal stomach poisons arsenate of lime and arsenate of lead 
gave about the same results. 
As a fungicide lime-sulphur proved to be a more effective scab 
spray than B.T.S., or soluble ·sulphur and equal to any in the control 
-of sooty blotch. 
As a combination spray arsenate of lead and lime-sulphur pro-
duced the fruit of the best keeping quality, had a favorable action nn 
size, ,did not have an inhibitive action on the normal coloring of the 
fruit, produced the smallest per cent of injury known as calyx burn, had 
the least severe action in russeting the fruit, had the greatest killing 
power as a stomach poison when used to control the curculio and in-
duced the least burning of the foliage and the smallest per cent of 
-defoliation of the tree. 
POULTRY HUSBANDRY 
Investigation in mendeHan inheritance (George Lefevre).-
1. The inheritance of spangling. in poultry.-This phase of the experi-
ment has been completed during the year, and the results of the investi-
gation are now nearly ready for publication. It has been definitely 
shown that spangling is controlled in inheritance by a factor which is 
sex-linked. A large number of photographs, illustrating the main facts 
observed. have been taken. 
2 .. Inheritance of hen-feathering in the m:ale fo'ic•l.-The phase of 
the experiment which was undertaken to determine the mode of in-
heritance of hen-feathering in the male has been continued during the 
year, and matings have been made to test the genetic constitution of 
the different types of males obtained from the crosses. The material 
secured from the matings of the spring of 1916 was greatly reduced 
by roup, and many birds were lost before the adult plumage had de~ 
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veloped. This accident has made it necessary to repeat a number or 
the crosses in 1917, and it is hoped that by another year adequate data 
will have been secured for a satisfactory solution of the main problem 
involved. The material is fully illustrated by photographs. 
The value of sour sk~m milk and beef scrap in rations for grow- . 
ing chicks and the cost of growing chicks (H. L. Kempster).-The 
work this year was largely preliminary. Three lots of chicks were 
fed. One lot received a ration of chick food, bran mash and sour skim 
milk; another received chick food, bran mash and beef scrap and the 
third received only bran mash and chick food. The chick food was a . 
commercial mixture of corn, wheat and oats, cracked small enough . 
for little chicks to consume, and the mash was composed of equal parts 
by weight of bran, middlings and corn meal. At the end of six weeks 
2.6 pounds of chick foo(!, mash and sour skim milk had been required to 
produce a pound of gain in Lot 1 ; 5.2 pounds of chick food, m'ash and 
beef scrap to produce a pound of gain in Lot 2; and 9 pounds of chick 
food and mash to produce a pound of gain in Lot 3. Those in the lot 
receiving sour skim milk had an average weight of a little more than 6 
ounces at the end of six weeks, the lot given beef scrap weighed a little 
more than 4 ounces, and those receiving only chick food and mash 
weighed slightly more than 2 ounces at the end of the same period. The· 
mortality in the lot receiving no beef scrap and sour milk was very 
great. This investigation will be conducted in a much more compre-
hensive way during the coming year. 
The value of sour milk, beef scrap, cottonseed meal, gluten meal 
and oil meal in rations for egg production (H. L. Kempster, G. v..·. 
Hervey) .-In this investigation the scratch grain was fed as approxi-
mately two thirds of the ration. Each pen received the same scratch 
grain. The basal part of the mash was equal parts by weight of bran, 
shorts and corn meal. To this basal mash was added one part of beef 
scrap, cottonseed meal, gluten meal or oil meal. The sour milk pen 
received in addition to the basal mash all the sour milk it would con-
sume. The investigational work of this part of the project was 
closed in November, 1916. Ten hens were in each pen. The greatest 
number of eggs per hen was 129 which were produced by the hen re-
ceiving sour milk. The eggs were produced at an average cost of 10.6 
cents a dozen. The next most efficient ration was the one including 
beef scrap. These hens produced an average of 120.3 eggs each during 
the year at an average cost of 11.4 cents a dozen. The hens receiving 
cottonseed meal produced an average of 66 eggs a year, at an average 
cost of 18.6 cents a 1dozen. Those receiving oil meal produced 64.3 eggs 
per head at the average cost of 18 cents a dozen, and those receiving · 
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·gluten meal produced 63.8 eggs each at the average cost of 19 cents a 
dozen. The pen of hens receiving no basal protein produced 57.3 
·eggs per head at a cost of 21.5 cents a dozen. It appears that protein 
·concentrates of vegetable origin have no great influence on egg pro-
•duction. In the cases where the production of eggs was very nearly 
·doubled the cost of the ration was increased, but the increase in the egg 
production more than paid for this increase in cost. The oil meal mash 
was not consumed in as large quantities as the other mashes, the hens 
:apparently not relishing it. 
Beginning in November 1916, ten pens of ten hens each were 
:started on an experiment which is a modification of the one closed a 
few days previously. All the pens were fed a uniforrrt scratch ration 
:and in addition each pen, except the check pen, received a plain mash 
·composed of equal parts by weight of bran, middlings and corn meal, 
with a protein supplement in addition. Equal amounts of protein were 
·contained in each mash except the check pen, where no protein con-
·centrate was used. The nutritive ratio of the 9 mashes varies from 
1 :1.8 to 1 :1.25. The protein supplements are composed of beef scrap 
:and cottonseed meal and gluten meal, and! of various combinations of 
.the three. This experiment will not close until October 31, 1917. 
SOILS 
Factors influencing the development of the maize plant-
nutrition and moisture (M. F. Miller, F. L. Duley) .-In general 
the results for the year substantiated those of earlier years and the 
whole seems to show that in the development of the maize plant the 
second third of the growing period, which is the period from the time 
of laying by to the time of silking, is most important to final growth 
from the standpoint of both moisture and nutrition. In that part of 
the experim'ent having to do with the supply of moisture, it has been 
-found that the water requirement is less influenced by variations of the 
moisture supply during the growing period than it is by the character 
·of the season. In the case of the variation in moisture supply, less con-
·cordant results are available than in the case of the variation nutrients. 
Effect of different amounts· and different methods of applying 
-commercial fertilizers to the corn crop (M. F. Miller, R. R. Hudel-
son).-The object of this investigation is to determine the results from 
fertilizing corn at various rates and in various manners, such as broad-
casting, drilling with the seed and drilling beside the row at the second 
cultivation. The plan includes two series of plots run in a rotation 
·Of corn and cowpeas. Half the land was planted to corn in 1916 and 
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fertilized. The corn was planted a little late because the land was wet . 
early in the season. The summer drouth hit it rather early and 
as a result the corn fired somewhat. Those plots having a heavy ap-
plication of fertilizer in the row were slightly injured by the fer-
tilizer. Those having the fertilizer drilled ahead of the planting and:_ 
those having it late gave an increase of from two to seven bushels to 
the acre. Under the conditions of the season the late applications gave 
better results. In the spring of 1917 corn was planted on the other 
half of the plots and fertilized in the same way. The planting was 
done early and the fertilized plots all showed more vigorous early 
growth than the unfertilized plots. 
The effect of cowpea land handled in various ways on the 
growth of wheat (M. F. Miller, R. R. Hudelson).-The wheat 
yields on these plots have begun to show very pronounced benefit from 
the growing of cowpeas between the wheat crops when plowed under, 
disced in, or when the cowpea crop was taken off. The yields have 
always been better on the plots' in which the peas' are disced in and the-
wheat sown afterward. Rolling after plowing under peas does not 
seem to be of much help. 
A determination of the relative values of the different forms of 
phosphorus upon the soils at Columbia (M. F. Miller, R. R. Hudel-
son).-This experiment includes the use of rock phosphate, acid phos-
phate, bone meal, basic slag and calcined phosphate. Duplicate plots are 
maintained and planted in rotation of corn, wheat and clover. 
Corn was grown on these plots in 1916 and made excellent early 
growth but the summer drouth did damage. The plot yields were from 
thirty to fifty bushels an acre but only small increases were caused by 
the use of phosphates. The wheat was seeded on the plots in October 
1916. The effects of the phosphates began to show in the increased 
growth late in the spring of 1917. ·When the wheat began to form 
heads the plots that received available phosphates were more advanced. 
than the others. They :ipened first, especially those treated with cal-
cined phosphate and acid phosphate. The yields show increases for ali 
phosphates in the following order of effectiveness: bone meal, calcined 
phosphate, basic slag, acid phosphate and rock phosphate. 
An experiment for the purpose of determining the proper fine-
ness of ground limestone for agricultural purposes and the rates. 
and methods of its application to acid soils (R. R. Hudelson).-The 
plan of this experiment includes three different studies-rate of liming. 
fin·eness of grinding limestone, and_ liming of soil and subsoil. In the 
rate of liming studies, a standard grade of ground limestone is ap-
plied to an acin soil at rates varying from one to t\venty-four tons per 
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acre. In the fineness of grinding studies, the grades of material ap-
plied varied from limestone passing a 100 millimeter sieve up to a 
grade in which the particles pass a half-inch screen but are caught 0n 
a quarter-inch mesh. In the studies of liming soil and subsoil, some 
plots have only the surface soil treated, others only the subsoil, while in 
some both soil and subsoil are treated, the object of which is to deter-
. mine the importance of sweetening the under layers of a soil in the case 
of deep rooting crops such as clover. 
During the last year, all plots were treated according to the project 
plan and they have been seeded to clover. 
Studies of the nitrogen content of soils as affected by storage 
(W. A. Albrecht).-The work has shown conclusively that the method 
used in drying and storing soils may introduce considerable errors in 
the nitrogen determinations of the soil. Soils stored in the laboratory 
have been found to absorb different amounts of nitrogen,. varying from 
a few pounds per acre to as much as 1550 pounclrs. The changes in 
nitrogen content as caused by the bacteria were nil or within the limits 
of error according to the best chemical methods of measuring them. 
The increase in nitrogen content was found to be due entirely to the 
absorption of ammonia from the air. \Vhere soils were stored in an 
atmosphere practically free of ammonia no measurable amount of in-
crease in nitrogen occured. It was found that this increase in atmos-
phere more or less heavily charged with ammonia fumes took place in 
both moist and dry soils and that it was removed by heating in the oven. 
These results show the importance of storing soil samples away from all 
danger of contamination with ammonia fumes, a matter that has usual-
ly not been considered very important. 
Nitrate production in soil as. affected by corps and cultivation 
(W. A. Albrecht).-The object of this experiment is to determine the 
effects of factors of cultivation moisture and crop upon the rate of 
nitrification. Recent investigations have indicated that erroneous con-
clusions have been drawn from the work of earlier investigators on this 
problem. It is with the idea of developing further information on this 
point that this experiment has been started. The plan of work includes 
seven different plots, each treated differently. On one plot no crop is 
grown, the soil is plowed four inches deep and cultivated, while on an-
other plot no crop is grown and the soil is plowed eight inches deep 
and cultivated. Other plots are seeded to wheat, to grass, planted to 
. corn and cultivated, and planted to corn and uncultivated. Work was 
begun on this project in the spring of 1917. 
Crop rotation and fertilizer experiments (M. F. Miller, R. R. 
Hudelson).-The twenty-eighth year's work on the crop rotation exper-
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iment fields was completed this year. These plots were started in 1889. 
At the end of the twenty-five year period in 1914 the plan of operation 
was revised. The plots will be conducted indefinitely under the pre-
sent plan. Owing to the severe drouth the corn yields were low in 1916, 
while the hessian fly did considerable damage to the wheat. The timothv 
yields were excellent and gave further evidence of the value of timoth~ 
as a cash crop on the soils at Columbia, particularly when top dressed 
with manure. Some of the more striking results follow: 
T.A!ll.E 2.-AYERAGE ANNUAL YIELDS OF CORN FOR THE LAsT SIX YEARS OF A 
TWENTY-FIVE YEAR PERIOD 
Average Annual Yield · 
, Bushels per acre 
Continuous corn, no treatment ....... .. .. . . . .. · . .............. . ..... . 11.14 
Continuous corn, manured seven tons annually .. . .... .... .. . ......... . 28.52 
Corn in rotation, no treatment ... . . . ........ ........ .. . .... . ... . . ... .. 44.20 
Corn in rotation, manured seven tons annually .............. . ....... . . 54.55 
Manure has been more efficient in maintaining oat and timothy 
yields than crop rotation has. vVheat grown continuously and manured 
seven tons annually has given a slightly higher yield than wheat grown 
-continuously and fertilized with sufficient commercial plant food to 
supply a forty bushel crop. 
The yield of corn in a rotation of corn, oats, wheat, and clover, 
timothy, timothy has been maintained at about the same level of yields 
by heavy applications of barnyard manure as by heavy applications of 
commercial plant foods. 
The return from barn manure has been greater on corn, oats, 
wheat and timothy, grown continuously, than on these crops grown in 
rotation. 
Studies of water absorption, run-off, percolation, evaporation, 
capillary water movement and soil erosion under field conditions 
(M. F. Miller, F. L. Duley) .-This experiment inclu\:les a series of 
·plots subjected to different systems of cropping and cultivation to deter-
mine the effects of these treatments on the water entering the soil and 
the materials removed from the soil by erosion. Continuous corn, and 
a rotation of corn, wheat, clover, continuous wheat and continuous 
sod, land plm .. •ed eight inches deep and fallowed, land plowed four inches 
deep and fallowed, land unplowed and uncropped with weeds kept 
down by scraping, are the conditions which are being studied. Each 
-plot is enclosed by a four-inch curbing and surface water is prevented 
from running from one plot to another. At the lower end of the plot 
is an opening in the curbing where the water enters a large con-
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crete vat, one of which is provided for each plot. The run-off water 
and eroded soil are collected in these vats. 
The plan also includes a study of the movement of moisture thru 
the evaporation of moisture from the surface four feet of soil as 
measured by lycimeters, which are made of a block of soil 37~ by 3_0 
by 4 feet and enclosed in concrete. Analyses of the leachings and of 
the run-off water and eroded soil are made from time to time. 
The plowed fallow plot and the plowed scraped plot were the 
only two plots in operation in 1916. During 1916, 84.5 per cent of the 
rainfall penetrated the cultivated land, while 55.3 per cent of the rain-
fall penetrated the scraped land. From the results of these and other 
recent experiments having to do with the effect of mulches on moisture 
retention, it begins to appear that the effects of loosening the soil on the 
increased absorption is more important than the effect of decreased 
evaporation. 
VETERINARY SCIENCE 
An experimental study of hog cholera and factors concerned in 
immunity against the disease (J. W·. Connaway, A. J. Durant, H. G. 
Newman).-During the fiscal year 1916-17 experiments were con-
ducted on two phases of the project. 
1. Experiments on the duration of infectiousness of the blood of 
sz.uine which harue been trea.ted by the serwn-virus method for im-
munization against hog cholera.-In this experiment nine pigs were 
immunized against hog cholera by the serum-virus method. Forty-six 
pigs were treated with blood taken from the nine immunized pigs. 
The blood from the nine pigs was found to be regularly infectious for 
·eight days after immunization. After the eighth day the.re was a varia-
tion in the infectiousness of the blood from the different pigs. In-
fectiousness ceased in the case of the blood taken from the nine im-
munized pigs after the · seventeenth day following immunization. 
These experiments probably did not determine the full duration of 
the infectiousness of the circulating blood of serum-virus treated hogs. 
The inoculation of larger doses of the blood, from the samples drawn 
during the latter pa.rt of the experiment, would probably have shown 
the presence of active virus for periods longer than seventeen days. 
It was not convenient under the conditions of the experiment to 
determine the r elation that may exist between the degree of infectious-
ness of the circulating blood of serum-virus treated hogs and the elimi-
nation of virus from the body. But in a disease like hog cholera, the 
cause of which is a filterable virus which passes readily from the blood 
to the excretory organs, it seems wise for the present to regard all 
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serum-virus treated swine as active distributors of hog cholera infection 
for a period of more than seventeen clays. 
From these experiments other interesting deductions can be drawn. 
An important one is that a highly potent anti-hog cholera serum which 
is injected simultaneously with small doses of hog cholera virns ( 1 c.c. 
and 2 c.c.) does not prevent the latter from multiplying enormously 
in the tissues of the inoculated swine. It is not conceivable that a suf-
ficient quantity of the original virus could be secured again, from the 
inoculated aninl!al, from the amount of blood used, to cause typical 
cases of hog cholera~ especially after the virus had circulated two 
weeks or more in the blood of the inoculated hog ancll had undergone 
a thoro dilution in a 1500 to 2000 volume of the circulating blood. 
Yet sixteen samples of the blood drawn from these serum-virus treated 
hogs, produced as typical cases of hog cholera as are seen in natural 
outbreaks, or from inoculation with a tested virus. 
Another deduction from these experiments is that a prolonged or 
permanent immunity against hog cholera is dependent upon the more or 
less P1'olonged stimulation of the protective cells of the body by a 
highly virulent hog cholera antigen. 
2. Studies on the ·intra vitam contamination of the blood of S7<•ine 
by tuberrle bacilli, and possibilit}' of transmitting tuberculosis to swi11e 
by the use of anti-lzog' cholera se1·um .-The importance of preventing 
dangerous contaminations of the materials used in immunizing swine 
against hog cholera and especially in preventing contamination with 
micro-organisms of other infectious swine diseases is evident. The 
spread of foot-and-mouth disease thru the probable intra vitam con-
tamination of at1ti-hog-cholera serum and virus is a case in point that is 
of such recent occurrence as to requir·e no speCial comment. 
The marked susceptibility of swine to tuberculosis, and the ap-
parent increase of that disease among swine, raise the question as 
to the possibility of transmitting tuberculosis by the use of anti-hog 
cholera serum and. virus which may have been obtained from hogs af-
fected with that disease. 
The immediate problem of scientific interest was to determine 
whether the circulatng blood of animals affected with tuberculosis, 
particularly swine, contains tubercle bacilli in sufficient numbers to 
rep~oduce the disease when injected into other susceptible animals of the · 
same or different species. 
The experimental data obtained furnishes proof of the possibility 
of transmitting the bovine type of tuberculosis by blood inoculation 
from infected swine to other swine, and to rabbits and guinea pigs, as 
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well as from rabbits to rabbits. The full details of these experiments 
will be published soon. 
Contagious abortion investigations (J. vV. Connaway, A. J. 
Durant, H. G. Newman).-This project, as outlined in previous re-
ports, was continued during the year 1916-17 in cooperation with the 
Department of Dairy Husbandry and with stock breeders in different 
parts of the State. The complement fixation test for diagnosis was 
made on 80 herds, almost double the number tested the previous 
year. This includes 73 herds of cattle, comprising 1,470 animals, 3 
studs of breeding mares, 13 head of animals, and four herds of pure-
bred swine in which 29 sows were tested. A total of 1,513 animals 
were under investigation, and including retests, 2,803 samples were 
tested. 
In the cattle herds under investigation, 52 of the suspected herds, 
or about 71 per cent, were found to be affected with contagious abor-
tion; while 21 herds, or about 29 per cent, were free from the disease. 
These figures should not be taken as an index of the percentage of 
infected herds for the entire State, since the herds investigated were 
all "suspected herds'' whose owners were seeking aid. Of the 1,471 
cattle tested for abottion, 516 gave a positive reaction to the abortion 
test, and 955 were negative. That is, about 35 per cent of the animals 
in the suspected herds were positive reactors, and 65 per cent negative. 
The tests of blood samples from 29 purebred brood sows in four 
berds in which contagious abortion was suspected, showed a positive 
reaction to the complement fixation test in 21 samples of the 29 tested. 
The blood samples from 'One herd of the three investigated gave a neg-
ative reaction. The same antigen was used in testing the samples of 
bogs' blood as was used with samples of cows' blood, and the indications 
are that the same specific infection that causes abortion in cows may 
also produce abortion in brqod sows. 
Blood samples from thirteen brood mares on three different farms, 
where one or more animals had aborted, were tested by the complement 
fixation method. The same antigen used in testing samples of cows' 
blood was employed. The results of the test were negative. Infectious 
material for the preparation of a specific antigen for equine abortion 
was not available for these tests. 
The work of the year has been of material aid to the co-operating 
stock breeders, and of great service to the Department in supplying op-
portunities for a more thoro study of the disease. 
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COOPERATION WITH THE UNITED STATES DEPART-
MENT OF AGRICULTURE 
The Missouri Agricultural Experiment Station is cooperating with 
the United States Department of Agriculture in two projects. 
The determination and mapping of Missouri soils (Soil Survey) 
(M. F. Miller, H. H. Krusekopf, E. W, Knobel, H. I. Cohn, J. A. 
Machlis) .-At the end of the year forty-four Missouri counties had 
been surveyed in detail. Callaway, Barry and St. Francois counties 
were completed during the year, and the survey in Texas county was 
about half completed. 
This work which is being conducted in co-operation with the United. 
States Department of Agriculture was begun in 1906. It is fundamental 
to all soil investigations and is of inestimable value to the farmers liv-
ing in the regions in which a detailed survey is made. 
The reconnaissance survey of the state, which has been nearing-
completion for the last three years, was completed during the last year. 
During the year just closed the report on this survey was completed 
and the bulletin giving the results of the survey will be published with~ 
in the next few months. 
Seed testing laboratory (Rachel Holmes).-The College of 
Agriculture continued to cooperate with the Bureau of Plant Industry 
of the United States Department of Agriculture in the operation of a. 
free testing laboratory. Farmers, and within certain limits, seedsmen,. 
are at liberty to send samples of seeds to this laboratory for analysis. 
During the year 1,723 samples of seeds ·were received at the laboratory 
for test. Altogether 2,454 different tests were made on these seeds. 
Nine hundred and sixteen tests were made for purity, 1,376 for ger-
mination, sixty-five for examination, eighty-three for identification, 
and fourteen for the customs house. The number of samples submitted 
during the year was less than that for the preceding year. Of the 
samples of red clover seed submitted for test, 35 per cent contained 
dodder, while 28 per cent of the 257 tests for purity on alfalfa seed 
showed dodder. There is great need for a pure seed law in Missouri. 
COOPERATIVE WORK OUTSIDE OF COLUMBIA 
Soil and crop experiment fields (M. F. Miller, vV. C. Etheridge, 
F. L. Duley, J. B. Smith. R. A. Kinnaird) .- The soil and crop experi-
ment fields not located at Columbia were first started in 1905. The 
purpose of this type of investigation is to study the requirements and 
peculiariti~s of the different soil types found in 11issouri. More than 
half the soil types of the state have been studied and a number of 
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bulletins covering the results of the investigations on the soil as well 
as on the crop fields where yariety tests and cultural methods are studied 
have been published. A list of these bulletins is appended. Others are 
in preparation. 
Fifteen soil fields were in operation thruout the year. The field 
at Bowling Green was discontinued in the fall of 1916. No new fields 
were added. Locations are being sought for three new fields. Follow-
ing is a complete list of soil fields in operation and the soil types on 
which they are located. 
Effect ot soil treatments on wheat at Willow Springs Experiment Field. 
Phosphates and potash increas d the yield 800 per cent, and manure with 
phosphate increased the yield 1160 per cent. 
Location County Soil Type 
Audrain Putnam silt loam 
Pike Putnam silt loam 
St. Charles Putnam silt loam 
Knox Grundy silt loam 
Nodaway Marshall silt loam 
Livingston Wabash clay 
Vandalia 
Bowling Green 1 
Wentzville 
Hurdland 
Maryville 
Chillicothe 
Portage des 
Windsor 
Sioux St. Charles Wabash clay 
Pettis (near county 
line) Oswego silt loam 
St. James Phelps Clarksville silt loam 
Carthage Jasper Eldon silt loam 
Strafford Greene Lebanon silt loam 
Billings Christian Crawford silt loam 
Union Franklin Union silt loam 
Willow Springs Howell Clarksville silt loam 
Popular Bluff Butler Calhoun silt loam 
Morley Scott Sarpy sand 
During the last year numerous farmers' meetings have been held 
on some of these fields to explain carefully the results of the experi-
m~nts . The results obtained on these fields have al o been taught by all 
the extension workers in soils. The results of the experiments on the 
soil fields during the period of their entire existence are summarized as 
follows: 
1Discontinued fall of 1916. 
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The results from the experiment fields have clearly demonstrated 
the great need of phosphates on many Missouri soils. As an average 
of all experiments representing more than 200 trials the application of 
bone meal has produced a return above the cost of treatment of $11.44 
per acre during a four-l)'ear rotation of corn, oats, wheat and clover. 
This return i equivalent to 254 per cent increase on the money invested 
in the treatment. 
The experiments have shown a striking need of lime on certain 
Missouri soils . While this need varies from soil to soil, an average of 
Effect of lime and fertilizers upon clover :yl Ids-Union Experiment Field 
1916. First plot at the 1 ft, legume, lime. bo.ne-yield 3345 pounds; second, 
no treatment-yield no clover (weeds); third legume, lime, bone, potash-yield 
3550 pounds; last plot at right, manure-yield no clover (weeds) 
ten years of experiments on all fields has shown an increased crop return 
worth $5.80, or approximately double the co t of the treatment. If the 
more acid soils alone are considered the returns are much greater 
The re ults with lime have warranted the rather extensive demonstra-
tion of its u e by the soil exten ion men. 
As an average of all experiment on the outlying fields barnyard 
manure has brought a return of $1.90 per ton, altho on some of the 
fields the return has exceeded $3.00 per ton. n one experiment field 
the return has been at the rate of $4.10 per ton. The e experiments 
how that the Miss uri farmer who is not caring for his manure is over-
looking a mo t important ource of revenue. A combination of phos-
phate and manure on certain field has been very profitable. 
It has been hown that tile drainage can be made profitable on 
much of the level prairie land of Northea t and outhwe t Mi ouri. 
The e experiment are pointing the way to the future development of 
this prairie land. 
As an average of a ll experiments th re ults from proper liming 
and fertilizing have hown a return above the co t of treatment equiva--
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lent to over $1,600 during one round of a four-year rotation 011 160 
acres of rotated land. On certain idividual fields the returns have been 
much higher. The field as St. James, in Phelps county, for instance, has 
brought a return from the use of lime and fertilizers during one round 
of a four-year rotation of corn, soybeans, wheat and clover of $19.60 
per acre above the cost of treatment and total cost of production, while 
on the untreated land the returns have not equaled the cost of pro-
duction. Likewise, the use of barnyard manure and phosphates !Jas 
brought a similar return above the cost of treatment ana cost of pro-
duction during a similar rotation of $36.84 per acre. Based on 160 acres 
of rotated land, these returns during a four-year rotation are equivalent 
to $3,136 for the lime and fertilizers and $5,894 for the manure and 
phosphates. 
The experiments have shown that on some of the very best lands 
of Missouri the use of commercial plant food is not to be encouraged 
at this time, but rather a more systematic crop rotation and the more 
careful saving of farm manures. 
Three crop experiment fields were conducted throughout the year 
and one field was :discontinued during the year. On the crop experiment 
fields the work mainly has to do with variety tests and investigations 
as to cultural methods. The results are reported in connection with the 
regularly established projects of the Department of Farm Crops. 
Variety tests and cultural investigations are being conducted with soy-
beans, cowpeas, wheat, winter and spring barley,,winter and spring oats, 
corn, cotton and alfalfa. The culture of Sudan grass, and variety tests 
and cultural methods with peanuts are also being investigated. The 
fields · were located · a.t t<he following places: 
Location 
Maryville 
Warrensburg 
Kennett 
Shelbina' 
County 
Nodaway 
Johnson 
Dunklin 
Shelby 
Results of the investigations made on the farm crop experiment 
fields have been published in bulletins, which are included in the fol-
lowing list. 
118. Drainage Investiga~ions in Northeast Missouri 
119. Soil Investigations in Jasper County 
123. Experiments with Farm Crops in Southwest Missouri 
126. Soil Experiments in Northeast Missouri 
127. Soil Experiments in Central and Northeast Missouri 
128. Soil Experiments in North Missouri 
129. Soil Experiments on Red Limestone Upland of Southwest Missouri 
130. Soil Experiments on Gray Prairie of Southwest Missouri 
143. Variety Tests of Corn 
1 Discontinued March 1, 1917. 
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Cooperative experiments with farmers.-The Agricultural Ex-
periment Station continues to co-operate with a large number of farmers 
on various projects not directly demonstrational in nature. The depart-
ments conducting these co-operative experiments are Farm Crops, Vet-
erinary Science and Farm Management. The progress reports on these 
co-operative experiments are in connection with the reports of the 
various authorized projects of these departments. All the data 
gathered in the investigational work of the Department of Farm Man-
agement is necessarily gat:hered in cooperation with individual farmers. 
Much of the work of the Department of Farm Crops is done in coopera-
tion with the different fanners. The Department of Veterinary Science 
is cooperating in the contagious abortion investigations. 
The following projects which depend wholly or partly upon co-
operation in the state wer·e conducted during the year. These crop 
cooperative experiments alone are conducted in sixty counties. 
Corn Variety Tests 
Corn Breeding Investigations 
Wheat Variety Tests 
Oat Variety Tests 
Cultural Experiments with Alfalfa 
Crimson Clover Experiments 
Barley Variety Tests 
Sweet Clover Seeding Experiments 
Cowpea Variety Tests 
Soybean Variety Tests 
Investigations with Grain Sorghums 
Winter Barley Variety Tests 
Spring Barley Variety Tests 
Experiments with Sudan Grass 
Experiments with Spanish Peanuts 
Farm Management Survey . 
Distribution of Labor on the Farm 
Cost of Family Living on the Farm 
Farm Cost Accounting 
Systems of Renting Land and Rent 
Rates 
Contagious Abortion Investigations 
MISCELLANEOUS WORK OF THE STATION 
Other miscellaneous activities of the Agricultural Experiment 
Station conducted because of legal requirements or at the request of in-
dividual organizations are: 
Fertilizer control (P. F. Trowbridge, vV. E. Thrun, H. T. 
Bennett, W. S. Ritchie, E. E. Vannatta) .-In accordance with an act of 
the Forty-Second General Assembly of Missouri, known as the Mis-
souri Fertilizer Law, the Director of the Missouri Agricultural Ex-
periment Station is charged with the inspection of commercial fer-
tilizers. The essential requirements of that law are: 
(1) Each brand of fertilizer offered for sale in Missouri must first be 
registered with the Director. (2) The registration must include a guarantee of the composition of the 
fertilizer. ( 3) Each package, parcel or bag of fertilizer must have plainly indicated 
upon it the chemical composition of the contents and must bear the registra-
tion tag which manufacturers and dealers must secure from the Agricultural 
Experiment Station at Columbia. ( 4) It is made the duty of the Agricultural Experiment Station to collect 
samples of fertilizers from cars, farmers' wagons, stores, warehouses, and 
other places and to determine whether the manufacturers are complying 
with the laws. The collecting and analysis of samples is placed in charge 
of the department of Agricultural Chemistry. 
HOW THE STATION WORKS 67 
During the fiscal year ended December 31, 1916, 319 localities in 94 
counties of Missouri were visited by the fertilizer inspectors. These in-
spectors took 615 samples, representing 148 different brands. The results 
of the analyses as published in Bulletin 145 show a decided improvement 
over the condition that prevailed in 1915. The scarcity of potash still in-
fluences the amount of this material in the fertilizers sold. 
Nursery inspection (L. Haseman, K. C. Sullivan, C. G. Vinson). 
-The Forty-Seventh General Assembly of Missouri passed a nursery 
inspection law and placed its administration with the Director of the 
Missouri Agricultural Experiment Station. This work is administered 
by the Department of ~ntomology. The following is a detailed report 
of the Chief Inspector of Nurseries: 
Nurseries inspected . . . . . . . . . ... 130 Cases of imported stock inspected 389 
Nurseries certified .............. 107 Foreign plants inspected .... 570,766 
'Nurseries found infestea wttn counties in which these ship-
San Jose scale ................ 22 ments were inspected .. ....... 11 
Acreage of nursery stock in- Inspection certificates issued .... 107 
fested ........ .. ............ 2,860 Dealer's certificates issued ........ 67 
Counties in which nurseries were Grower's permits issued to nurs-
inspected ..................... .47 eries outside of Missouri. ...... 101 
Men making inspection ........... 3 Agent's permits issued ........ . . 182 
Official testing of dairy cows (L. W. Wing, Jr.).-The various 
dairy cattle associations have asked the Agricultural Experiment Sta-
tions in the several states to assume the responsibility of conducting 
all official tests of the cows of the different breeds and to vouch for 
the accuracy of the tests. At the Missouri Agricultural Experiment 
Station this work is conducted by the Department of Dairy Husbandry. 
The testing work in Missouri has shown afavorable increase dur-
ing the last year. Twenty-six breeders from eleven counties had cows 
on official test. Tests were made on 413 cows, as compared with 336 
cows tested in the previous year. Altogether 2,072 two-day tests were 
conducted, and 47 seven-day tests were made. During the year one 
cow produced 33.776 pounds of butter in seven days. This is the first 
record to equal or exceed 30 pounds in seven clays made in this state. 
All the records made during the year show a gradual tendency on the 
part of breeders to increase their previous record. It required the equiv-
alent of all the time of two men to do the work required by the breeders. 
·Hog cholera serum manufacture and distribution (J. W. Conna-
way, J. B. Gingery).-During the year the Agricultural Experiment 
Station distributed 46,370 doses of anti-hog cholera serum. This serum 
was distributed thn.1 veterinarians, county agents and direct to the farm~ 
ers using it. The serum was sent into 77 counties. Of the serum dis-
tributed, 2,970 doses were sent to county agents. Men from the Ex-
periment Station administered 14,849 closes on approximately 203 
farms. ·wherever the representative of the Station administered 
the serum, a practical demonstration in stock farm sanitation was given 
to the farmers of the neighborhood. · 
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Correspondence.-The various departments of the Agricultural 
Experiment Station answered directly 34,341 letters during the year. 
In addition the office of the Director received 36,985 letters and cards. 
Many of these were requests for bulletins. A large number were in-
quiries which concerned the various technical departments and were 
referred to the proper department for reply. The others for the most 
part were letters concerned with the administrative work of the Agri-
cultural Experiment Station or the College of Agriculture. The cor-
respondenc-e of all officers is steadily increasing. 
FINANCIAL STATE:M:ENT 
The Missouri Agricultural Experiment Station, in Account with · the United 
· States Appropriation-1916-17 
To receipts from Treasurer of the United States as per 
appropriation for the year ended June 30,. 1917, · 
under the acts of Congress approved March 2, 1887, 
Dr. 
and March 16, 1906 .................. .. .......... $30,000.00 
Balance Forward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 
By salaries ... . .. .. .. ........ .. . . . . ... ..... . .. ... ... . . . . 
By labor .. .. .. . . . ...... .... ...... .. .... . .. ... . ; . . . . . 
Publications ..... .. . . ..... . . ... .... . . . ... . .. . .... . ... . ·. 
Postage and stationery ...... . ... . ..... . ..... .. ....... . 
Freight and express ... . ......... . ... . ..... . .. . ... . .. . 
Heat, light, water and power ........... . .. . ......... . 
Chemical supplies ..................... . . : . . .... . 
Seed, plants, and sundry supplies . .. . . . .. .. . .. . ... ... . . 
Fertilizer . ....... .. .. . . . . .. .... . .. ...... .. .. . . ..... . . . 
Feeding stuffs . .. . . ... . .. . .. .. .. ... ..... . .. . .... . ... . 
Library .. . .... . ...... .. . . . . .... . ........ . .. .... .... . 
Tools, Machinery, and appliances ................... . 
Furniture and fixtures .. . ... . .......... . . . .. . ...... . 
Scientific apparatus and specimens .... . . . . ......... . . . 
Live stock ............ . ..... .. ...... . .. ... ......... . 
Traveling expenses . . . ... . ..... . . . ... .. . . . .. .. ..... . . 
Contingent expenses . . . . . ..... . . . . .. . .. . . . . . ..... .. . . 
Buildings and land .. .. ... ... .. .. .. . ... ........ . . .. . . 
Balance .. ... ............... .... ....... . . ....... . . 
Cr. 
$18,195.96 
4,333:13 
341.25 
170:69 
106.00 
45.52 
449.60 
1,101.39 
9.97 
3,253.04 
220.87 
119.18 
718.60 
512.75 
214.57 
2.00 
205.48 
.10 
$30,000.10 $30,000.10 
We, the undersigned, duly appointed auditors of the corporation, do 
hereby certify that we have examined the books and accounts of the Missouri 
Agricultural Experiment Station .for the fiscal year ended June 30, 1917 ; 
that we have found the same well kept and classified as above; and that 
the receipts for· the year from the treasurer of the United States are shown 
to have been $30,000.00, and the corresponding disbursements $30,000.00 for 
all of which proper vouchers are on file and have been by us examined and 
found correct. 
And we further certify that the expenditures· have been solely for the 
purpose set forth in the acts of Congress approved March 2, 1887, and March 
16, 1906. 
Attest: 
J. G. BABB 
Secretary 
EDWARD E . BROWN 
Business Manager, 
Acting as Auditor for the Board of Curators 
